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ABSTRACT 
Until recently research on patient safety (PS) focused on secondary care, and little was 
known about the risks that patients face in primary care and especially in dental care. Only 
few studies have hitherto focused on the understanding of either the patients or their 
families about safety in dentistry. 
The objectives of this thesis were to identify types of dental patient safety incidents 
(PSIs), the contributory factors that played a role on the origin, development of PSIs, or 
identify the factors that increased the risk of PSIs, the mitigating factors against PSI, 
suggested by dentists and PS practices in use in their clinics. Furthermore, this thesis 
aimed at exploring whether patients or their families are able to observe PSIs in their own 
dental care. 
The study findings were derived from two datasets: 
1) The first dataset was obtained from an internet-based questionnaire, sent in 2010 that 
requested practicing dentists to respond to questions on any PSIs that had occurred during 
the preceding year and any incident mitigating factors. A total of 1041 dentists responded 
(response rate 54%) and almost one third reported PSI(s) (n=872). 2) The second dataset 
was compiled from national data on patients or their family complaints and other 
notifications made against individual dental practitioners or dental practice units (n=948) 
for six Regional State Administrative Agencies (AVIs) and also from the National 
Supervisory Authority for Welfare and Health (Valvira) in Finland from 2000 to 2012 
inclusive. 
The study used quantitative and qualitative research methods. Qualitative analyses 
(root cause analysis and document analysis) aimed to find emergent themes of dental PSIs 
and the factors related to them. The quantitative analyses examined several variables 
related to incident types, which included the contributing factors, the mitigating factors 
and their associations with dentists’ characteristics. 
The detected dental incident types in Finland are in many ways identical to reports 
from other countries. The two datasets provided somewhat different pictures of PSIs in 
dentistry. The dentists’ incident reports mostly captured incidents with relatively low 
severity, whereas patient complaints and supervisory data of healthcare regulators 
captured rarer but more serious events. This study showed that PS in dentistry is a 
complex and multidimensional issue and it relates to all aspects of care; diagnostics, 
treatment, devices and premises, medications, leadership and management, infection 
control, teamwork, communication, practitioner characteristics and patient characteristics. 
All dental PSIs in both datasets had a broad array of contributing factors including both 
human factors and latent system-factors. Compared to the total number of annual dental 
visits in Finland, severe dental PSIs are rare. However, less severe PSIs are more 
common, especially in prosthetics, dental surgery, endodontic and restorative treatments. 
According to dentist reports no significant difference existed in the incident rate 
between public and private dental practice. Yet two thirds (68%) of all studied patient 
complaints and other notifications concerned private professionals, whereas one third 
concerned public dental providers (32%). Most patients or family lodged complaints were 
lodged against individual dental professionals and only a minority was issued against 
  
 
 
dental practices or organizations. Nine out of ten complaints were made against dentists, 
the majority being general dental practitioners. Most (83%) dental professionals were 
complained about only once during the study period, however, a small number of dentists 
were responsible for a notable proportion of complaints from patients or received 
notifications concerning dentistry. These complaint-prone dentists carried a significantly 
higher risk for PSIs than did other dentists. 
The study also showed that patients and their families can be observant and are capable 
of identifying several incidents and hazardous circumstances in their dental care. Even 
serious safety risks that were otherwise probably not captured can be detected. 
The results show a relatively high prevalence of preventable incidents in Finnish 
dentistry. On the other hand, several mitigating factors had already implemented every day 
dental practice to safeguard patients in Finland. The problem is that the active use of novel 
methods varies between individuals and organizations.  
Patient protection in dentistry can be further enhanced by creating a more open PS 
culture. Such a culture should include improved incident reporting and should focus on 
learning from adverse events and also near misses (NMs). Anonymous, easy-to-use and 
blame-free reporting systems tailored for the specific features of dentistry might facilitate 
reporting. Development of proactive ways to intervene against complaint-prone dentists 
early and effectively to prevent an escalation of problems is also needed. PS issues should 
be implemented in undergraduate, post-graduate and continuing professional training. 
Further research should use different datasets, target groups (health care professionals, 
patients and their families), several PS research methods and include physical, emotional, 
social and economic consequences of dental incidents. 
 
Keywords: Patient safety, dentistry, incident type, degree of harm, prevention, patient 
complaints, malpractice 
  
 
 
SUMMARY IN FINNISH- TIIVISTELMÄ 
Potilasturvallisuuden tutkimus on viime vuosiin saakka keskittynyt pääasiassa 
sairaalaympäristöön. Tästä johtuen perusterveydenhuollon ja etenkin hammashoidon 
potilasturvallisuustutkimus on vasta aluillaan. Myös potilaan tai hänen omaistensa kykyä 
havainnoida hammashoidon potilasturvallisuuteen liittyviä tekijöitä on tutkittu vielä 
vähän. 
Tämän väitöstyön tavoitteena oli tunnistaa hammashoidossa potilaalle sattuneita 
vaaratapahtumia, niiden syntyyn myötävaikuttaneita tekijöitä, hammaslääkäreiden 
vastaanotoilla käytössä olevia potilasturvallisuuskäytäntöjä ja koota tietoa hammashoidon 
vaaratapahtumien ehkäisykeinoista. Lisäksi tavoitteena oli tutkia potilaiden ja heidän 
omaistensa kykyä tunnistaa hammashoidon riskitilanteita. 
Väitöstyö perustui kahteen aineistoon: 
1) Vuonna 2010 tehtyyn verkkokyselyyn, joka lähetettiin niille potilastyötä tekeville 
hammaslääkäreille Etelä-Suomen, Länsi- ja Sisä-Suomen ja Lounais-Suomen alueilla, 
joiden sähköpostiosoite oli Suomen Hammaslääkäriliiton tiedossa. Kyselyllä kartoitettiin 
kuluneen vuoden aikana sattuneiden potilaan vaaratapahtumien määrää, 
hammaslääkäreiden ehdotuksia vastaavien tilanteiden välttämiseksi jatkossa, 
potilasturvallisuusoppaiden käyttöä sekä toimintatapoja tapahtumien käsittelyssä 
jälkikäteen. Yhteensä 1041 hammaslääkäriä vastasi ja heistä lähes joka kolmas raportoi 
yhdestä tai useammasta vaaratapahtumasta (n=872). 2) Sosiaali- ja terveydenhuollon lupa- 
ja valvontaviraston (Valviran) ja kuuden aluehallintoviraston (AVIt) vuosina 2000–2012 
tekemiin ratkaisuihin, jotka liittyivät hammashoidon potilaiden ja heidän omaistensa 
tekemiin kanteluihin tai muihin ilmoituksiin hammashoidon ammattilaisista tai 
vastaanotoista (n=948). 
Aineistojen analysoinnissa käytettiin sekä laadullisen että määrällisen tutkimuksen 
menetelmiä. Laadullisten analyysien (juurisyyanalyysi ja asiakirja-analyysi) tavoitteena oli 
löytää ja luokitella toistuvia vaaratapahtumien tyyppejä ja niiden taustasyitä. Määrällisillä 
analyyseilla, kuten logistisella regressioanalyysilla, tutkittiin muun muassa 
vaaratapahtumiin myötävaikuttaneiden tekijöiden ja hammaslääkäreihin liittyvien 
muuttujien yhteyttä havaittuihin vaaratapahtumiin. 
Tämän tutkimuksen perusteella Suomessa havaitut hammashoidon 
vaaratapahtumatyypit vastaavat pitkälti muissa maissa raportoituja tapahtumia. 
Hammaslääkäreiden raportoimat tapahtumat olivat aiheuttaneet potilaalle lähinnä vähäistä 
tai ohimenevää haittaa ja lähes puolet niistä oli ns. läheltä piti-tapahtumia. 
Viranomaisaineistosta tunnistetut tapahtumat olivat näitä harvinaisempia, mutta 
luonteeltaan vakavampia. Tämä tutkimus osoitti, että potilasturvallisuus hammashoidossa 
liittyy kaikkiin hammashoitotoiminnan osa-alueisiin, esimerkiksi diagnostiikkaan, 
hoitotapahtumaan, laitteisiin ja vastaanottotiloihin, lääkkeisiin, infektioiden torjuntaan, 
tiimityöhön, kommunikaatioon, sekä hammaslääkäriin ja potilaaseen liittyviin tekijöihin. 
Molemmissa tutkimusaineistoissa tapahtumien myötävaikuttavat tekijät sisälsivät sekä 
inhimillisiä tekijöitä että ns. systeemisyitä. Verrattaessa havaittujen tapahtumien määrää 
kaikkiin vuosittaisiin hammashoitokäynteihin Suomessa, vakavat vaaratapahtumat olivat 
  
 
 
harvinaisia. Sen sijaan lievemmät tapahtumat olivat selvästi yleisempiä protetiikassa, 
suukirurgiassa, juurihoidoissa ja paikkaushoidoissa. 
Hammaslääkärikyselyn perusteella tapahtumien määrässä ei ollut merkittävää eroa 
yksityisen ja julkisen sektorin välillä. Kuitenkin kaksi kolmesta AVIlle ja Valviralle 
lähetetystä potilaskantelusta ja muusta ilmoituksesta koski yksityissektoria kun taas vain 
kolmannes koski julkista sektoria. Useimmat potilaiden ja omaistensa tekemät kantelut 
koskivat yksittäisiä hammashoidon ammattilaisia ja vähemmistö kokonaisia 
hoitoyksiköitä. Yhdeksän kymmenestä hammashoitoon liittyvästä kantelusta ja 
ilmoituksesta kohdistui hammaslääkäreihin. Suurimmasta osasta hammashoidon 
ammattilaisista oli kanneltu tai tehty ilmoitus vain kerran tutkimusjakson aikana. Useasti 
kantelun kohteena olleilla hammaslääkäreillä oli selvästi korkeampi riski erilaisille 
vaaratapahtumille kuin muilla tutkituilla. 
Tutkimus osoitti myös, että potilaat ja heidän omaisensa pystyvät melko hyvin 
havainnoimaan useita hammashoitoon liittyviä vaaratapahtumia ja riskitilanteita. Jopa 
vakavia turvallisuusriskejä, joita ei mahdollisesti muuten havaittaisi, tulee ilmi potilaiden 
yhteydenottojen kautta. 
Tutkimuksen perusteella merkittävä osuus nyt havaituista vaaratapahtumista voitaisiin 
ehkäistä. Toisaalta, tutkimus osoitti myös, että runsaasti potilaan turvallisuutta varmistavia 
tekijöitä on jo käytössä suomalaisessa hammashoidossa. Monen uuden 
potilasturvallisuutta varmistavan menetelmän käytössä on kuitenkin vielä suurta vaihtelua 
niin yksilö- kuin organisaatiotasollakin. 
Hammashoidon potilaan turvallisuutta voitaisiin nykyisestä lisätä luomalla 
hammashoitoon turvallisuuskulttuuri, johon kuuluu nykyistä aktiivisempi 
vaaratapahtumien tunnistaminen ja raportointi, ja haittatapahtumien sekä myös erityisesti 
läheltä piti tapahtumien käyttäminen yhteiseen oppimiseen. Nimetön, helppokäyttöinen ja 
syyllistämätön hammashoitoon suunniteltu raportointijärjestelmä saattaisi lisätä 
ilmoitusaktiivisuutta. Potilasturvallisuuskoulutusta tulee lisätä sekä hammaslääkäreiden 
että koko hammashoitotiimin perusopetukseen, täydennyskoulutukseen ja jatko-
opintoihin. Aihe vaatii jatkotutkimusta, ja siihen tulisi käyttää useita erilaisia aineistoja, 
kohderyhmiä (hammashoidon ammattilaisia ja potilaita sekä heidän omaisiaan) ja useita 
potilasturvallisuuden tutkimusmenetelmiä. Tutkimuksen tulisi sisältää niin 
vaaratapahtumien fyysisten, kuin niiden emotionaalisten, sosiaalisten ja taloudellistenkin 
seurausten arvioinnin. 
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DEFINITIONS 
Terms used in this thesis are mainly based on WHO nomenclature (2009). Definitons 
adapted from other sources are separately cited. The corresponding Finnish terms used in 
substudies have been adapted from the glossary for PS (Stakes and ROHTO 2007). 
 
Adverse event 
 
“An incident which resulted in harm to the patient (harmful 
incident)” (WHO 2009). 
Claim 
 
“A demand for payment” (Mello and Hemenway 2004). In Finland, 
“if a patient suspects a personal injury in connection with healthcare 
activities she/he can apply for monetary compensation by filing a 
claim to Patient Insurance Centre” (FPIC 2015). 
Complaint 
 
Complaints usually refer to patient’s or their family’s “expression of 
grievance” and “dispute within a healthcare setting” (Lloyd-Bostock 
and Mulcahy 1994). In Finland, “if a patient or next of kin is 
unsatisfied with the patient’s medical care or treatment, she/he can 
lodge an official complaint to the authorities responsible for health 
care supervision” (Valvira 2013). In substudies III and IV complaints 
to National Supervisory Authority for Welfare and Health (Valvira) 
Regional State Administrative Agencies (AVIs) are studied. 
Contributing  
Factor 
“A circumstance, action or influence that is thought to have played a 
role in the origin, development, or increase the risk of an incident. 
Examples are human factors such as behaviour, performance or 
communication; system factors such as work environment; and 
external factors beyond the control of the organization, such as the 
natural environment or legislative policy. More than one contributing 
factor and/or hazard is typically involved in a single patient safety 
incident” (WHO 2009). 
Error “A failure to carry out a planned action as intended or application of 
an incorrect plan. Errors may manifest by doing the wrong thing 
(commission) or by failing to do the right thing (omission), at either 
the planning or execution phase” (WHO 2009). 
Hazard “A circumstance, agent or action with the potential to cause harm” 
(WHO 2009). 
Healthcare- 
associated 
harm 
“Harm arising from or associated with plans or actions taken during 
the provision of healthcare, rather than an underlying disease or 
injury” (WHO 2009).   
Malpractice “A failure of care or skill by a professional that causes loss or injury 
and results in legal liability. This narrow definition means the same 
as professional negligence” (Slee et al. 1996). 
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Mitigating factor “An action or circumstance which prevents or moderates the 
progression of an incident towards harming a patient. If the incident 
does result in harm, ameliorating actions can be introduced” (WHO 
2009). 
Near miss “An incident which did not reach the patient” (WHO 2009). 
Negligence 
 
“Error which is difficult to justify due to a lack of knowledge or basic 
skills, failure to take minimum precautions, carelessness, etc.” (Leape 
et al. 1991). 
Next of Kin Includes parents or guardians of children who are patients in addition 
to spouses and siblings of patients. 
No harm incident “An incident which involved the patient yet resulted in no 
discernable harm” (WHO 2009). 
Notification 
 
 
“In Finland, if patient safety is threatened due impaired, incompetent, 
and/or unethical healthcare professionals employers, pharmacies and 
various authorities have an ethical obligation to report (make a 
notification) them to the healthcare supervisory authorities Valvira 
and AVIs” (Valvira 2013; Vehmanen 2013). 
Patient safety “The reduction of risk of unnecessary harm associated with health 
care to an acceptable minimum” (WHO 2009). 
Patient safety 
incident  
“An event or circumstance that could have resulted, or did result, in 
unnecessary harm to a patient. An incident can be reportable 
circumstance, a near miss, a no harm incident or a harmful incident 
(adverse event). The use of the word “unnecessary” in this definition 
recognizes that errors, violation, patient abuse and deliberately unsafe 
acts occur in healthcare. These are considered incidents” (WHO 
2009). 
Preventable 
 
“Accepted by the community as avoidable in the particular set of 
circumstances” (WHO 2009). 
Reactive 
supervision 
 
“Includes investigations and all other necessary actions (i.e. 
administrative guidance, restrictions to license) taken by AVIs or 
Valvira in response to complaints lodged by patients or their next of 
kin or in response to notifications by employers, pharmacies or 
various authorities” (Valvira 2013).  
Violation  “A deliberate deviation from an operating procedure, standard or 
rule” (WHO 2009). 
WSPEs 
 
 
 
 
“Wrong-Side/Wrong-Site, Wrong-Procedure, and Wrong-Patient 
Adverse Events (WSPEs) are any procedure that was performed on 
the opposite side, incorrect site, or incorrect level of the body; was 
performed on the wrong patient; or was the wrong procedure” 
(Seiden and Barach 2006). 
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1 INTRODUCTION 
Healthcare has a long history of ensuring that patients experience as little risk as possible 
while receiving medical treatment. All healthcare professionals are trained to consider that 
all treatments may pose risks in addition to the sought for benefits. However, in the last 
few decades several factors have caused patient safety (PS) to become a major issue in 
delivering healthcare and medical services. First, several studies have shown that 
unnecessary harm to patients is common, even in the most advanced healthcare systems 
and a significant cause of morbidity and mortality (IOM 2000; Baker et al. 2004; Soop et 
al. 2009). Second, healthcare costs are expanding due to an aging population with its 
associated chronic diseases and also due to an increasing reliance on technology. 
Therefore, healthcare systems simply cannot afford failed treatments. Third, cross-border 
medical and health care has raised the issue of quality and safety of care in different 
countries. Moreover, nearly half of patient safety incidents (PSIs) are preventable (Vincent 
et al. 2001). 
PSIs are known to have a high cost, which is caused by re-hospitalizations, additional 
diagnostic and treatment visits, loss of efficacy, litigation and reimbursement costs, in 
addition to the psychological stress and suffering to patients and to care professionals 
(WHO 2007). Obvious health and economic profits would therefore be achieved by 
improving PS. 
Research in cognitive psychology and human factors engineering has shown that most 
often incidents are attributable to faulty systems that allow humans to make errors (Cook 
and Woods 1994). Similarly incidents in healthcare are mostly a result of flaws in the 
system and not the result of negligence of the individual practitioner or a lack of concern 
for the patient on behalf of the caregiver (Bender 2000). The healthcare system must 
develop a safety culture that focuses on openness, information sharing and learning from 
incidents instead of focusing on blaming and punishing individuals to improve healthcare 
and prevent adverse outcomes. The culture of safety needs to involve healthcare 
professionals, organizations, and also patients (Aspden et al. 2004). 
Healthcare systems should focus on studying incidents, their underlying factors and 
weaknesses in the system (Reason 1994). This system approach concentrates on the 
conditions under which individual professionals work and develop defences, protection 
and barriers to inhibit or even prevent errors or ameliorate the consequences of the 
inevitable errors (Reason 2000). 
Traditional PSI reporting has relied on the healthcare provider to report incidents. 
However, patients also seem to report incidents accurately and patient complaint data 
contain valuable information about system errors (Reader et al. 2014). It is known that 
causes and consequences of incidents vary according to the investigation method and data 
source (Phillips et al. 2006). Thus several safety information sources and research methods 
should be used as prerequisites of reliable research (Jonsson and Øvretveit 2008).  
Types of incidents can vary according to the specialty, the task, and the people 
(Vincent 1989) and the most effective ways of minimizing errors may vary according to 
the healthcare setting (CED 2008). However, little is known about the possible risks that 
patients face outside hospitals. 
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Promoting the culture of PS in dentistry is now also strongly encouraged by the 
identification and awareness of risks to the patient and learning from mistakes (CED 2008; 
WHO 2011). Yet there is a paucity of systematic research about dental adverse events 
(AEs) and publications of dental near misses (NMs) are practically non-existent. 
Furthermore, the ability of dental patients to detect hazardous practice has not been 
studied.  
Recently, dentist researchers reported that a considerable share of care-related AEs in 
dentistry also occur due to predictable and preventable errors (Perea-Pérez et al. 2014). 
There are many activities that individual professionals and healthcare organizations 
currently use to identify risk and minimize the potential for patient harm. However, scant 
knowledge exists about incident mitigation factors and PS practices that are currently 
available and are being used in dentistry. 
Reason for few systematic studies in dentistry arises from the general perception that 
patient harm caused by dental treatments is less frequent and less severe than what is 
caused in other branches of healthcare. Moreover, there is no universal classification of 
dental incidents. In some countries incident data are not easily accessible for research 
purposes.  
The overall aim of this thesis was to identify dental PSIs, which include both AEs and 
NMs from two datasets: dentists’ incident-reports and a national register database of 
patient complaints and notifications about dentistry in Finland. The research in this thesis 
also sought answers to what happened, why and how incidents occurred and what could be 
done to prevent them from recurring. The research also aimed at investigating whether 
dental patients or their families are able to observe PSIs in dentistry. 
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2 REVIEW OF THE LITERATURE 
2.1 Development of international patient safety movement  
Non-malefeasence, which means “do no harm”, is one of the major objectives for 
guidelines of bioethics and is a fundamental principle of patient care throughout the world. 
It has been assumed that in traditional healthcare, experienced, careful practitioners do not 
make errors. However, healthcare is becoming evermore sophisticated with many new 
technologies and there is also increasing biomedical knowledge. In this increasingly 
complex and demanding working environment even the well-trained and well-intentioned 
professionals may unintentionally falter. 
The magnitude of the errors occurring in healthcare was realized only since the 
beginning of the 1990s when the results of the Harvard Medical Practice Study were 
published (Brennan et al. 1991; Leape et al. 1991). That study showed that hospitalized 
patients injuries were caused by medical treatment far more often than had hitherto been 
realized, and that many of these injuries were preventable. A few years later the Institute 
of Medicine’s (IOM) report “To err is human- Building a Safer Health System” 
strengthened the message of the substantial problem of medical harm in developed 
healthcare systems (IOM 2000). The IOM report showed that errors cause between 44 000 
and 98 000 preventable deaths every year in American hospitals, more patients died due to 
medical error than from traffic accidents or from breast cancer. One year later the IOM 
(2001) published another report “Crossing the Quality Chasm” which pointed-out that 
unintended AEs are just the tip of an iceberg in the larger issue of quality of care. Parallel 
incident reports from other developed countries followed and the current consensus is that 
approximately every tenth hospitalized patient experiences some type of AE and at least 
half of these events could be prevented from recurring (Leape 2008). 
It is now widely recognized that human error jeopardizes the safety of patients even in 
the most advanced healthcare and PSIs can occur as a result of nearly any interaction with 
the healthcare system (Jha et al. 2010). Adverse drug events (ADEs) (Runciman et al. 
2003), medical equipment incidents (Bright et al. 2007) and healthcare associated 
infections (Pittet and Donaldson 2006) are common in many developed countries. Safe 
surgery and anaesthesia have also raised international concern (WHO 2008). 
In the last decades several cultural changes occurred in healthcare that have 
contributed to the development of the PS concept. For example, patients are more aware of 
their rights as consumers and have heightened expectations for healthcare services. The 
public also demands greater openness and transparency. On the other hand, patient and 
family-centredness is seen as a more important value in healthcare (IOM 2001) and has 
been shown to help in achieving better health outcomes (Stewart et al. 2000). One 
important cultural change has occurred in the approach to healthcare safety and that is 
instead of the tradition of asking who made the error and blaming individual practitioners 
for the errors, the main focus is now how and why the defences in the system failed and 
allowed errors to occur (Reason 2000). This system approach was adapted from cognitive 
psychology and human factors engineering in industries such as aviation and nuclear 
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power where any failure in the system of these industries can have catastrophic 
consequences. Lessons were also taken from organizational management science research 
(Emanuel et al. 2008). It is now realized that making patients safe will require ongoing 
efforts to improve practices, training, information technology, and culture (Shekelle et al. 
2013). Learning from errors, leadership, teamwork, the provision of evidence-based care, 
communication, and being patient-centred are currently recognized as important domains 
or core values of such a safety culture (Sammer et al. 2010). The modern PS movement 
has spread around the world. Several international PS organizations have been established 
and projects have been launched (Leape 2008). The “World Alliance for Patient Safety” 
was established in 2003 to raise safety awareness globally. The WHO has also undertaken 
a number of global and regional initiatives to address PS. One of the strategies that have 
been successful in improving safety is the surgical safety checklist. This simple tool has 
been shown to reduce risk of death and major complications in several clinical settings 
(Gawande 2007). Other practical approaches to design for safety have been pioneered 
especially by the Institute for Healthcare Improvement (IHI) and the Agency for 
Healthcare Research and Quality (AHRQ). In Europe, the European Union Network for 
Patient Safety and Quality of Care (PaSQ) supports the implementation of the Council 
Recommendation on Patient Safety (European Commission 2005). The working groups 
for quality indicators of the OECD and the Nordic Council of Ministers develop indicators 
for monitoring PS in different countries (Ministry of Social Affairs and Health 2009). In 
summary, almost all health organizations have started studying PS and implementing 
practices to improve it (Yamalik and Perea-Pérez 2012). 
A standard nomenclature for medical error has been developed by international 
collaboration (WHO 2009). The nomenclature is aimed to serve the full spectrum of 
healthcare. The reporting of errors, AEs and NMs have been suggested as an important 
method for healthcare organizations to learn about safety (Leape 2002). Voluntary and 
anonymous reporting is often recommended to increase reporting activity (CED 2008). 
However, many health professionals do not actively use voluntary reporting systems (IOM 
2000). For example, a systematic review that covered 45 publications on health 
professional’s reporting of adverse drug reactions found that 94% of such reactions were 
not reported to voluntary systems (Lopez-Gonzalez et al. 2009). 
Despite all the efforts put on safety improvement, recent studies have demonstrated 
high numbers of preventable harm in hospitals in developed countries (Landrigan et al. 
2010). It is therefore clear that much work remains (Clancy 2009). A WHO specialist 
group has identified major gaps in safety knowledge that need to be studied. Research 
should prioritize issues such as the lack of communication and co-ordination, latent 
organizational failures, poor safety culture and blame-oriented processes, inadequate 
safety indicators, ADEs and medications errors and care of the frail and the elderly 
especially in developed countries (Jha et al. 2010). The lack of information about harm 
outside hospitals i.e. in ambulatory and primary care require further studies (Jha et al. 
2010). 
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2.1.1 Why and how do PSIs occur? 
Several models have been developed to explain the causation of PSI. One of the most 
frequently used type of models in healthcare is the organizational accident model, and this 
is developed by one of the PS research pioneers James Reason (2000). Modern 
technological advances, particularly in regard to engineered safety features, have made 
many hazardous systems largely proof against human or mechanical failures (Reason 
1995). Each system has implemented several defences, barriers and safeguards (layers or 
slices of cheese in the Swiss cheese model). The failure event has to penetrate several 
defence layers simultaneously to cause an accident as shown in Figure 1.  
 
 
F 
 
Figure 1. The Swiss cheese model of how defences, barriers, and safeguards may be 
penetrated by an accident trajectory (adapted from James Reason, 2000). 
Reason (2000) uses the terms “active failures” and “latent conditions” to describe 
different types of errors (as depicted by holes in the layers). Active failures (errors and 
violations) occur at the sharp-end by those people who are in direct contact with the 
patient, and the error immediately affects the patient. Latent failures are created by 
decisions made at a higher level of the organization. Latent failure factors are hidden 
within the system for a long time before they combine with other local triggers such as 
understaffing, heavy work load, training deficiencies or poor organizational safety culture 
to create an accident at the sharp-end. It is important to realize that errors occur at all 
levels of the system (in all layers) not just at the sharp-end. According to Reason (2000) 
nearly all AEs are caused by a combination of active failures and latent conditions. Unlike 
active failures, which are often hard to foresee, latent conditions can be identified and 
remedied before an AE occurs.Therefore, measures that involve blaming individuals and 
sanctions at the sharp-end have only very limited effectiveness to the overall safety of the 
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system. Ideally all defences (layers) would be intact. In other words, the ideal design of 
the system would be one in which the operator simply cannot perform improper function 
(Emanuel et al. 2008).  
Emanuel and colleagues (2008) reported system-thinking led to the redesigning of 
healthcare systems, which included: standardization, simplification, team training and the 
use of constraints. An awareness also emerged of extra-organizational blunt-end factors, 
including regulators, payers, insurance administrators, economic policymakers, and 
technology suppliers (Emanuel et al. 2008). Emanuel and colleagues opined that all those 
blunt-end factors can influence and shape incentives and demands within the healthcare 
organization. 
2.1.2 Patient safety research methods 
Research has shown the multidimensionality and complexity of the PS concept. PS 
consists not only of the knowledge and skills of the individual practitioners but it is a 
consequence of the combination of several people interacting together and within the 
whole working environment (Emanuel et al. 2008). Therefore, a comprehensive approach 
to PS is needed. Emanuel and colleagues (2008) proposed a simplified and overarching 
model to view PS as shown in Figure 2. This model takes into account the recipients of 
care, providers, healthcare delivery processes, the methods for obtaining feedback and 
continuous improvement. All four of these categories also interact with each other and 
with the surrounding environment (shown by the dotted lines around boxes). 
 
 
Figure 2. A patient safety model of healthcare adapted from Emanuel et al. 2008.  
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A wide variety of methods and techniques that detect PS problems exist (Michel 2003) 
as shown in Table 1. Alternative systems for safety research include mandatory and 
voluntary reports of medical errors, drug safety surveillance, nosocomial infection 
surveillance, and medical malpractice data. One can also investigate the design of 
healthcare delivery systems or the culture of the care-giving institutions (Hofoss and 
Deilkås 2008). Chart audits assisted by trigger tools (TT) and executive walk rounds are 
also examples of current study methods (Sun 2013). Patient complaint data also contain 
valuable information of systematic errors (Regenbogen et al. 2007; Reader et al. 2014). A 
recent trend in studying treatment errors is doing it from the patient’s perspective (Hofoss 
and Deilkås 2008).  
Table 1. Overview of validity and reliability of methods for estimating healthcare 
hazards, adapted from the study by Michel, 2003. 
Method Adverse event  
counting 
(frequency) 
Adverse event 
understanding 
latent/ 
 contributory factors 
 Harm Active 
errors 
 
Review of medical records     ? 
Interviews with healthcare 
providers 
      
Direct observation       
Incident reporting systems ? ?   
External audit and confidential 
inquiries 
    
Studies of claims and 
complaints 
    
Information technology and 
electronic medical records 
    
Administrative data     
Autopsy reports     
Mortality and morbidity 
conferences 
     
 = Method is relevant for the purpose; ? = Relevance of the method for the purpose is to 
be confirmed. 
 
All PS research methods have their advantages and disadvantages (Michel 2003; Sun 
2013). For example, incident reporting systems are not reliable in AE counting because a 
large part (50% to 96%) of them go unreported (Michel 2003). According to Michel 
(2003) the review of medical records usually gives estimates that are more than ten times 
higher than estimates provided by reporting systems. Longitudinal studies provide more 
reliable estimates of the level of harm and may also be more reliable for estimating 
preventable events. The TTs can be used in retrospective studies of patient records. 
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However, it has been found that incidents are often not recorded in medical records 
(O’Neil et al. 2003) and valid integral record documentation is required for recording TT 
(Nilsson et al. 2012). Analysis of complaints and claims provide an understanding of the 
underlying systems and human factor failures associated with preventable AEs (Michel 
2003). It is, however, difficult to know how much the complaint and claims data 
correspond to general injury rates and healthcare patterns (Jonsson and Øvretveit 2008). 
Jha and colleagues (1998) found little overlap between the events reported by the different 
methods. Different methods complement each other by providing different levels of 
qualitative and quantitative information (Michel 2003) several methods and perspectives 
are needed to assess the frequency and the causes of events (Jonsson and Øvretveit 2008). 
2.1.2.1 Learning from PSIs, root cause analysis  
Root cause analysis (RCA) is a retrospective method to learn from PSIs. It is the 
systematic analysis of all the factors, which predispose to or had the potential to prevent a 
PSI. There are many tools available for use in RCA. One of them is a cause and effect 
diagram also called as a fishbone-technique (or an Ishikawa diagram). By repeatedly 
asking the question why the incident investigating team can identify the causes and the 
root cause (i.e. most basic cause) of the incident (NPSA 2010). All contributory factors to 
incidents that are identified are displayed in a schematic diagram where the head of the 
fish (the effect) is the problem to be studied (in this study the PSI) and the identified 
causes and subcauses form the skeleton of the fish (see page 67). 
The WHO (2009) defined contributing factors or hazards as being the circumstances, 
actions or influences that are thought to have played a part in the origin or development of 
an incident or that increase the risk of an incident occurring. All errors and accidents have 
several contributing factors (Vincent 1989) and may be related inter alia to external (i.e. 
not under the control of a facility or organization), organizational (e.g. unavailability of 
accepted protocols), staff (e.g. an individual cognitive or behavioral defect or poor team 
work) or patient (e.g. nonadherence) factors (WHO 2009). The effective communication is 
critical to the successful delivery of healthcare services. Studies of serious AEs (sentinel 
events) in the USA have showed that 65-70% occur due communication breakdowns (The 
Joint Commission 2008). 
2.1.3 Balancing the non-blame system approach and practitioner accountability 
Although the majority of mistakes and injuries are attributable to system flaws (Leape and 
Fromson 2006) human interaction is one important source of error (Porto and Lauve 
2006). Some injuries and errors are caused by individual performance failures such as lack 
of competence or mental and behavioral problems (Leape and Fromson 2006). 
Intimidating and disruptive behaviours in healthcare undermine the culture of safety 
(Joint Commission 2008). This kind of behaviour includes e.g. verbal outbursts, physical 
threats, refusing to perform tasks, or exhibiting an uncooperative attitude (Porto and Lauve 
2006). Disruptive clinician behaviour can have a direct impact on PS, for example wrong 
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site surgery is partly attributed to a physician’s refusal to comply with preoperative time-
out and surgical site marking requirements (Porto and Lauve 2006). The drug and alcohol 
abuse can jeopardize professional’s ability to provide optimum care (Fung and Lange 
2011) and can lead to negative impacts on patients (Marnewick and vanZyl 2014). 
The above reasons complement the non-blame system approach and practitioner 
accountability has recently received attention (Wachter and Pronovost 2009). There is also 
the need for more effective approaches to tackle repeat “offenders”, the small group of 
practitioners that attract a disproportianate share of all complaints lodged to healthcare 
regulators (Hickson 2002; Bismark et al. 2013; Paterson 2013). 
Every tenth or even more healthcare professionals will misuse drugs or alcohol at some 
point of their career (Baldisseri 2007). This is the most common reason to suspend or 
revoke a person’s right to practice medicine in Finland (Soininen 2012).  
Treating these problem individuals can involve system-level solutions as timely 
identification, treatment and follow-up care (Baldisseri 2007). A combination of these 
measures can lead to recovery and simultaneously bring about positive effects on care 
quality and PS. 
2.1.4 The patients’ role in their own safety 
Research into patient’s capability to participate in their own safety assurance is in its early 
stages (Coulter and Ellis 2007). The factors in the patients’ roles in enhancing their own 
safety have been explored, including: involvement in monitoring and reporting 
complications and AEs; checking and double-checking that they are given the correct 
medication; observing and asking staff about hand washing; and ensuring they have been 
correctly identified and adequately informed prior to treatments (Coulter and Ellis 2007; 
WHO 2013). Patients are also shown to be capable of detecting health care incidents and 
risks accurately and should be seen as partners in improving care quality and safety (King 
et al. 2010; Iedema 2012). Saranto and colleagues (2012) showed that patients and 
relatives were the initial information sources in many incident reports entered in a hospital 
based reporting system. Patients are also reporting incidents above those that are recorded 
in their medical records (Davis et al. 2013). Yet the opportunity for patients or their 
families to report incidents within organizational incident reporting systems remains 
scarce (Saranto et al. 2012). Moreover, many patients who have experienced injuries never 
claim or report them (Localio et al. 1991; European Commission 2010). 
Patients can also contribute adversely to the error trajectory by not providing complete 
information about their health to healthcare providers (Gandhi et al. 2006). 
Safety is conceptualized somewhat differently by patients and by practitioners. Safety 
is regarded by patients as being not just the property of healthcare systems but also 
individual and context dependent (Rhodes et al. 2015). They certainly value care that is 
delivered safely and without medical injuries but also value other factors such as access to 
care, responsiveness and compassion, adequate communication, understandable 
information, symptom relief and health improvement (Vincent and Coulter 2002). Patients 
realize the safety in the interaction between them and the care-taking practitioner (Rhodes 
et al. 2015) and consequently many patient complaints stem from clinical problems 
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associated with miscommunication (Weissman et al. 2008). All strategies used to 
strengthen patient engagement should also aim at improving health literacy, in other 
words, understanding and acting upon information about safety and risk (Coulter and Ellis 
2007). 
It is important that clinicians and the healthcare system listen carefully to patients’ 
concerns and use them to improve care (Gallagher and Levinson 2013). The analysis of 
complaints generated by patients or their next of kin (usually the parents or guardians in 
the case of child patients) and claims provide valuable information complementing other 
PS study methods (Michel 2003). Patient complaints can also help identifying high-risk 
practitioners (Pichert et al. 2008). However, the research potential and value of patient 
complaints as a quality improvement tool remains largely unrealised (Bismark and 
Studdert 2010).  
2.2 Primary care hazards  
The majority of healthcare is delivered outside hospitals, in primary care settings. Little is 
known about the frequency of PSIs and preventability of harm in ambulatory and primary 
care settings however (Creswell et al. 2013). The WHO has now called for a stronger 
emphasis on primary care PS research (Makeham et al. 2008; Jha et al. 2010). 
An international expert group convened by the WHO highlighted problems that 
resulted from the following: poor communication and teamwork, ordering and 
interpretation of diagnostic imaging and laboratory tests, issues relating to faulty data 
management, managing transitions between different levels of care and completeness of 
patient records as most important areas of further study in primary care (Creswell et al. 
2013). Patient harm in ambulatory settings is also often related to delay and faulty 
diagnosis, delay in treatment and preventive care, medication errors and ADEs (Webster et 
al. 2008). A significant percentage (45%−76%) of PSIs in primary care is estimated at 
being preventable (Makeham et al. 2008).  
A report of Canadian Patient Safety Institute and BC Safety & Quality Council 
modified Reason’s Swiss cheese model to describe better the primary care delivery system 
(Kingston-Riechers et al. 2010). The patient has an active role in it as shown in Figure 3. 
The most important layers ordered from top down in this model are the following; 
organisational leadership and management, situations for safe practice, provider 
performance (involving decision-making, individual skills and competence) and patient 
related factors. The immediate environment in which care occurs- the microsystem (in the 
sharp end) e.g. the operating room is the place where the successes or failures of all 
systems join. 
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Figure 3. Primary care hazard permeation model. Adapted from Kingston-Riechers et al. 
2010. 
2.3 Patient safety in dental settings 
Dentistry is mainly part of primary care in many countries though it differs in many ways 
from primary medical care. Primary care physicians are predominantly concerned with 
diagnosing, co-ordinating care for chronic conditions and acting as gatekeepers to 
specialist care (Bailey et al. 2014). Dentistry differs from primary care medicine in its 
surgical and procedural nature, and dental practitioners need to be capable of also 
managing surgical complications.  
Prior the modern non-blame PS approach, quality improvement and risk management 
had both developed as disciplines within dentistry (Rönnberg 1991; Matthews 1995). 
Some quality tools such as clinical audit have been used for two decades to measure 
safety-related aspects of healthcare and are known to improve safety in dentistry (Ashley 
et al. 2014). However, current PS documents in dentistry are mostly limited to infection 
control and radiation protection issues (Yamalik and van Dijk 2013). PS culture studies 
(Leong et al. 2008; Ramoni et al. 2014) and initiatives in the dental field are still less 
frequent in comparison with those in medicine (Yamalik and Perea-Pérez 2012). Until 
recently, practitioners have mainly developed their own error prevention strategies (Pinsky 
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et al. 2010) and only few systematic efforts have been introduced (Perea-Pérez et al. 
2011a). More knowledge on dental PS is clearly needed. 
Nevertheless, dental researchers are now becoming increasingly interested in finding 
out the scope of the problem in dentistry, learning from others and sharing knowledge 
(Yamalik and Perea-Pérez 2012). Promoting the culture of PS in dentistry is now strongly 
encouraged by identification and awarness of risks to the patient and learning from 
mistakes (CED 2008; WHO 2011). The WHO multi-professional Patient Safety 
Curriculum (second edition) aims at building up a uniform safety culture worldwide in all 
healthcare settings and disciplines including dentistry (WHO 2011). The World Dental 
Federation (FDI) has participated in the development of the curriculum (Yamalik and 
Perea-Pérez 2012). In addition the Council of European Dentists (CED) recommends that 
PS should be part of undergraduate and post-graduate dental training curricula (CED 
2008). The Spanish Observatory for Dental Patient Safety (OESPO) is one pioneering 
body established in Spain for promoting dental PS and preventing risks from arising from 
dental care. 
Human factors analysis originally adapted from aviation industry has now been 
recommended to dental procedures (Pinsky et al. 2010; Speers and McCulloch 2014) as it 
can improve teamwork, effective communication and open disclosure of error (Seager et 
al. 2012). US Army Dental Command has adapted PS practices from other medical care 
disciplines for example, using two patient identifiers (full name, and date of birth) and 
checking patient medications at every appointment (Sjelin 2008). Furthermore, safety 
checklists can be effective in ensuring safety in dental settings (Pinsky et al. 2010) and 
some attempts of this kind have recently been introduced (Perea-Pérez et al. 2011b; 
Beddis et al. 2014; Christman 2014; Saksena et al. 2014). The marking of the skin for oral 
surgical procedures has also been recommended (Knepil et al. 2013). Although dentistry 
can obviously benefit from the work done in other medicine and primary care settings and 
disciplines (Ramoni et al. 2012; Yamalik and Perea-Pérez 2012), dentistry needs also PS 
practices tailored to fit its special features and needs (Perea-Pérez et al. 2011a). 
However, there does not appear to be one single body gathering all knowledge and 
initiatives that focusing on PS in dentistry (Perea-Pérez et al. 2011a). In future FDI could 
develop materials regarding dental PS and risk management (Yamalik and van Dijk 2013). 
A group of safety researchers in the USA are currently creating a central archive to collect 
and catogorize the range of AE types that occur in dentistry (Hebballi et al. 2015). 
2.3.1 What is known about dental PSIs and risks to patients? 
Modern dentistry is increasingly technical and dentists handle more drugs, each with its 
possible adverse effects. Both of these factors increase the potential risks to patients 
(Thusu et al. 2012; Yamalik and Perea-Pérez 2012). During the most common treatments 
in dentistry numerous instruments, chemical substances and physical appliances come in 
contact with the oral cavity and may cause accidental thermal, chemical or physical 
iatrogenic traumas (Ozcelik et al. 2005). The dental instruments come into contact with 
saliva and blood, and inadequate infection control practices can cause diseases in both 
patients and dental staff (Pankhurst and Coulter 2009). Dental patients are also frequently 
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exposed to ionizing radiation from X-ray radiography taken in the dental practice. 
Furthermore, many dentists perform risk-prone procedures as the sedation and 
anaesthetizing of patients (Müller et al. 2008), use deep injections and treat infections 
(Thusu et al. 2012). Similar to the situation that faces primary medical care the mean age 
of patients and the number of comorbidities is also increasing in dental patients (Müller et 
al. 2008), which can also generate new risks and imposes additional demands upon 
dentists’ medical skills. 
Despite these potential risks, the prevailing opinion is that dental AEs relatively 
infrequently lead to severe consequences for a patient or lesser financial impact of patient 
harm than in medicine (Leong et al. 2008). The existing literature on dental PSIs consists 
mainly of case reports (Augello et al. 2010) and few systematic studies exist (Leong et al. 
2008). The real incidence of occurrence of emergencies (Müller et al. 2008) and many 
other AEs in dentistry is therefore unknown (Chambers 2003; Hillerup 2007; Laheij et al. 
2012; Lee et al. 2013). Other reasons for scarce studies on dental PS can be the dispersed 
ambulatory setting of dental treatment, which is more challenging to follow-up (Perea-
Pérez et al. 2011a). Dentists who in many countries are private practitioners may also fear 
impact on earned income, and there may be also be shortcomings in safety culture of some 
dental practices (Perea-Pérez et al. 2011a; Ramoni et al. 2012). However, cumulative 
information is needed in order to uncover unsafe and failed products (Zavras et al. 2013) 
and other unnecessary patient harm causal factors (Perea-Pérez et al. 2011a). 
The number of recent studies on dental AEs has increased and researchers have used 
several methods to obtain their data. These include studying malpractice insurance claims 
(Chicka et al. 2012), AEs reported to incident reporting systems (Thusu et al. 2012; 
Jonsson and Gabre 2014), dental records using special incident triggers (Kalenderian et al. 
2013) and surveys to dental practitioners directly (Tsutsumi et al. 2007). These study 
methods and their main findings are presented in the following sections. 
2.3.1.1 Studies of dental complaints and claims  
The number of patients who made claims and complaints have increased in many 
countries over the years, including Finland (René and Öwall 1991a; Ozdemir et al. 2005; 
Perea-Pérez et al. 2011c; Valvira 2013). Claims for compensation or complaints are 
predominantly issued against physicians and this is usually followed by dentists (Rissa et 
al. 2008; Postma et al. 2011). Dentistry related claims or complaints account for between 1 
and 10% of all medical claims and complaints in different countries (Ozdemir 2005; Kiani 
and Sheikhazadi 2009; Hashemipour et al. 2013). Dental care complaints in Finland 
account for about 5 to 7% of all healthcare complaints (Kuosmanen et al. 2008; Rissa et al. 
2008). Yet claims and complaints are only seldom used in dental research (Hopcraft and 
Sanduja 2006; Perea-Pérez et al. 2011c; Chicka et al. 2012). Studies concerning larger 
Patient Injury databases in Finland and in New Zealand dental treatments accounted for 
11% to 16% of all compensated healthcare injuries (Virtanen et al. 2011; Wallis and 
Dovey 2011). 
The scarity of systematic complaint and claims studies might be due to the fact that in 
many countries dental malpractice data are highly confidential and are thus not easily 
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available for research purposes (Matthews 1995) or the data are widely dispersed and 
therefore difficult to compile for analyses (Schwarz 1988; Perea-Pérez et al. 2011 a). 
However, studying claims data could enable various professional organizations to inform 
and alert the practioners to current or novel problems and thereby seek and prevent 
avoidable errors or injuries. 
Although infrequently published, the study of dental malpractice data is not a new 
phenomenon. For example, as early as 1975 an expert panel of dental clinicians and 
lawyers studied cases of dental malpractice in order to identify avoidable AEs in the USA. 
The categories of AEs they tracked are represented in Table 2. 
Table 2. Categories of adverse events in dentistry, malpractice cases that involved 
dentistry 1900-1974 (Milgrom 1975). 
Dental adverse events 
Errors in diagnosis 
No history 
Misdiagnosis 
Improper radiographs 
Errors in treatment 
Secondary injury 
Severed nerve 
Fracture of the jaw 
Foreign body in wound 
Lack of skill 
Malunion of fracture 
Death from general anaesthetic 
Root tips remaining 
Errors in follow-up 
Lacerations and other wounds 
Postoperative infection 
Fracture of the jaw 
Abandonment of the patient 
Iatrogenic problems 
Burns 
Slipped instruments 
Swallowed instrument 
Wrong tooth extracted 
Lack of informed consent 
Unsterilized instruments 
 
The prevalence of malpractice claims in dental care and the most common dental 
specialty in patients’ complaints vary across countries as shown in Table 3. Many of them 
share, however, similar trends and recurring themes. The activities subject to most formal 
claims and complaints are oral surgery, prosthodontics (especially fixed prosthodontics), 
endodontics and restorative treatments. The most recent studies also report that 
implantology claims constitute a substantial part of all claims (Montagna et al. 2008; 
Perea-Pérez et al. 2011 c). Failures in diagnosis and treatment planning, failure to discuss 
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with the patient the expected outcome and prognosis together with any significant risks are 
underlying factors to many incidents found in malpractice claims (Matthews 1995). 
Dentists being claimed against also commonly have inadequacies in their record keeping 
practices (Dym 2008; Brown 2014).  
Matthews (1995) studied international data of dental malpractice claims and found 
recurring types of incidents in certain treatments. For example, the failure to provide a 
timely diagnosis and treatment were common complaints in periodontology. Matthews 
noted that most crown and bridgework concerned complex multiple or full arch 
reconstructive or aesthetic dentistry and failure in aesthetics, occlusion, and postoperative 
pain or root perforations were the most significant areas of concern. Reported incidents in 
endodontics were related to inhaled/ingested instruments, fractures of an endodontic 
instrument in a canal or irritant and toxic endodontic materials. The incidents in restorative 
treatments were related to restorative materials, for example etchants that accidentally 
caused lip, face or eye injuries. Incidents in oral surgery were related to retained roots, 
lingual or labial paraesthesia following third molar surgery, jaw fracture or for example 
mistaken extraction. Typical local analgesia incidents were local complications such as 
haematomas, persistent paraesthesia or systemic complications such as fainting (which can 
further result in falls and traumatic injuries). Other recurring themes were also identified. 
Other researchers later confirmed the recurrence of a limited number of similar errors 
specific for each branch of dentistry which are listed in Table 3. Moreover, Perea-Pérez 
and colleagues (2014) found in a study of 4149 legal claims related to dentistry in 2000-
2010 that a significant fraction (44%) of identified AEs were preventable or were due to 
predictable errors. 
The detected PSIs in these types of studies concern AEs, not incidents with no patient 
harm or NMs. The explanation for this is the probably that a vast majority of the minor 
AEs that occur in dental practice are handled by the same practice in which the incident 
occurred and never preceded as formal claims (Schwarz 1988, Perea-Pérez et al. 2014).  
Several claims and complaints studies have showed gender-difference in professionals 
subjected to complaints or claims. Male dentists seem to be more prone to formal 
proceedings than their female colleagues (Clark et al. 1984; René and Öwall 1991a; 
Montagna et al. 2008; Perea-Pérez et al. 2011 c). Female patients seem to complain more 
often than males (Clark et al. 1984; Montagna et al. 2008; Pinchi et al. 2014). Established 
patients of a dental practice are less likely to initiate a malpractice claim than are new 
patients (Clark et al. 1984). 
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2.3.1.2 Studies of dental incident-reporting systems, dental TTs and incident surveys  
Studies of incident-reports, TTs and incident surveys are still scarce in dentistry. Wood 
and colleagues (2003) found in a survey of a US dental school that almost half (48%) of 
faculty members were aware of a case(s) in the teaching clinic over the previous year that 
had an unexpected or an undesirable outcome. They also found that faculty members 
reported less than one third of the incidents they were aware of and about 38% of the 
incidents in which the faculty had been directly involved. The same study also found that 
the reporting of PSIs helped the school reduce the occurrence of these events and provided 
an opportunity to share learning experiences motivated reporting incidents. In the UK 
researchers have analyzed the database for all reported PSIs in dentistry in 2009 (Thusu et 
al. 2012). The common incident types categorized by Thusu and colleagues (2012) and 
Wood and colleagues (2003) are listed below in Table 4. 
Table 4. Examples of dental PSI classifications  
Classifications of dental PSIs 
 
(Thusu et al. 2012, UK) (Wood et al. 2003, USA) 
Adverse reaction due to procedure 
Clerical (due wrong notes/cancellations/ 
delayed procedures etc.) 
Communication 
Equipment failure 
Fall 
Infection control 
Inhalation 
Injury (due treatment/procedure) 
Management (poor clinical management) 
Medical  
Operator injury 
X-rays 
Wrong site extraction 
Allergic reaction 
Aspiration or swallowed substance 
Broken instrument in root canal 
Burns 
Cardiac arrest or arrhythmia 
Damage to patient-owned appliance 
Excessive pain, bleeding, or swelling during 
or following treatment 
Fractured mandible 
Fractured or damaged non-treated tooth 
Laceration requiring sutures 
Lack of informed consent—patient perceived 
Medical complications resulting from dental 
treatment 
Oral-antral fistula-iatrogenic 
Paresthesia 
Severed blood vessel or nerve 
Syncope and vertigo 
Unusual drug reaction 
Wrong part anesthetized 
Wrong post-operative instructions 
Wrong prescription: drug, dose, instructions, 
etc. 
Wrong tooth treated or extracted 
Physical or verbal altercation 
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Kalenderian and colleagues (2014) developed a dental clinical TT that identifies 
records with characteristics known as “triggers” that are associated with AEs. They found 
that half of trigger-based records were positive for one or more AEs and that more than 
one third of the randomly selected patients had experienced an AE. An anonymous 
questionnaire given to dental practitioners in Japan showed that more than two out of five 
of the respondents had experienced one of the AEs at least once during the previous year 
(Tsutsumi et al. 2007). In the same study dentists exposed to higher levels of job demands 
were more likely to have had experiences of these events. The study also found that male 
dentists, dentists younger than 40 years, practioners working single-handed, practioners 
who had 30 or more patients per day, and five or more dental chairs in the clinic were 
associated with relatively high risks for AEs. 
Sometimes incidents may have been encountered but not recognized or reported as an 
AE (Hebballi et al. 2015). For example, less than 50% of trigeminal nerve injuries related 
to local anaesthesia were reported by a UK-based study (Renton et al. 2013). A Swedish 
study suggested that only 10-20% of dental incidents are reported to officials (Berg et al. 
2004; Karlsson 2011). The underreporting of several PSI types in dentistry was also 
suggested as a factor by several other researchers as shown in Table 5. The phenomenon 
is the same in both mandatory and voluntary systems. Private dentists seem to be less 
active in reporting incidents than their publicly employed colleagues (Karlsson 2011). The 
nonreporting of device-related AEs can have several negative effects, the most severe of 
which is harm to unsuspecting users (Zavras et al. 2013). 
In conclusion, the existing literature indicates that dental PSIs seem to be relatively 
common. Most result in mild or temporary patient harm, but also rare and severe patient 
outcomes (death or brain death) have been reported due device incidents, anaesthetic 
incidents or healthcare-associated infections (Chicka et al. 2012; Ricci et al. 2012; 
Hebballi et al. 2015). It seems that general anaesthesia carries the most significant 
potential risk in terms of mortality in dentistry (Wells and Thomas 2008). Examples of 
other significant and more common risks are related to accidental aspiration and ingestion 
during dental procedures (Berg et al. 2004, Bilder et al. 2011; Obinata et al. 2011) and 
extracting the wrong tooth (Seiden and Barach 2006).  
Near misses (NMs) are more common than actual patient harm events, but only one 
publication on dental NM by Løes and colleagues (2008) was found in the literature search 
for the present study, which was conducted in year 2012. The author is not aware of other 
publications on dental NMs since that date. The study of the more frequently occurring 
NMs would afford researchers and practioners more opportunities to learn from these near 
events than the more rare AEs (Barach and Small 2000). Learning from NMs would also 
create strategies for a more proactive way to approach PS (Knuuttila et al. 2007). Studying 
PSIs with no or mild severity is also important, because even incidents that completely 
heal can have a negative influence on the patient-dentist trust (Zadik 2008). Furthermore, 
aversive experiences within the dental setting are shown to be closely associated with 
dental anxiety (Oosterink et al. 2009). 
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in
co
rr
ec
t 
d
o
se
 
o
f 
an
ti
b
io
ti
c 
4
9
%
/a
n
a
lg
e
si
c 
2
4
%
, 
ex
tr
ac
ti
n
g
 t
h
e 
w
ro
n
g
 
to
o
th
 1
5
%
, 
d
o
cu
m
e
n
ti
n
g
 t
h
e 
w
ro
n
g
 t
o
o
th
 i
n
 t
h
e 
fi
le
s 
6
3
%
 
an
d
 a
 c
h
il
d
 s
w
al
lo
w
in
g
 a
n
 
in
st
ru
m
en
t 
3
3
%
/c
la
sp
 1
5
%
 e
tc
. 
T
h
e 
p
re
v
al
en
ce
s 
an
d
 
d
iv
er
si
ty
 o
f 
M
N
L
O
s 
in
 
p
ed
ia
tr
ic
 d
en
ti
st
ry
 i
n
 
Is
ra
el
 a
re
 r
el
at
iv
el
y
 h
ig
h
. 
S
ta
ti
st
ic
al
ly
 s
ig
n
if
ic
a
n
t 
d
if
fe
re
n
ce
s 
w
er
e 
d
et
ec
te
d
 
in
 M
N
L
O
-f
re
q
u
en
c
y
 
b
et
w
ee
n
 s
e
n
io
r 
an
d
 j
u
n
io
r 
d
en
ti
st
s.
 
    
U
n
d
er
re
p
o
rt
in
g
 
su
sp
ec
te
d
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3
8
 
 
T
a
b
le
 5
. 
S
tu
d
ie
s 
o
f 
in
ci
d
en
t 
re
p
o
rt
in
g
 s
ys
te
m
s,
 a
 d
en
ta
l 
cl
in
ic
 T
T
 a
n
d
 P
S
I-
d
a
ta
 f
ro
m
 i
n
su
ra
n
ce
 c
o
m
p
a
n
ie
s 
o
r 
in
ci
d
en
t 
re
vi
ew
s 
re
p
re
se
n
ti
n
g
 
lo
n
g
it
u
d
in
a
l 
fo
ll
o
w
-u
p
. 
 
D
en
ta
l 
P
S
I 
ty
p
es
 
A
u
th
o
r,
 
y
ea
r,
 
co
u
n
tr
y
 
S
tu
d
y
 G
ro
u
p
s,
 
M
et
h
o
d
 
O
b
je
ct
iv
e
 
R
ep
o
rt
ed
/d
et
ec
te
d
 P
S
Is
 
M
a
in
 f
in
d
in
g
s 
 
D
en
ti
st
 
re
p
o
rt
in
g
 
a
ct
iv
it
y
 
T
h
u
su
 e
t 
al
.,
 
2
0
1
2
, 
U
K
 
A
ll
 r
ep
o
rt
s 
o
f 
d
en
ta
l 
P
S
Is
 t
o
 t
h
e 
N
at
io
n
al
 
P
at
ie
n
t 
S
af
e
ty
 A
g
e
n
c
y
 
(N
P
S
A
) 
d
at
ab
as
e 
2
0
0
9
. 
V
o
lu
n
ta
ry
 r
ep
o
rt
in
g
 
sy
st
e
m
. 
T
o
 i
n
v
es
ti
g
at
e 
th
e 
ty
p
es
 o
f 
P
S
Is
 t
h
at
 
o
cc
u
r 
in
 d
en
ti
st
ry
 
an
d
 t
h
e 
ac
cu
ra
c
y
 o
f 
N
P
S
A
 d
at
ab
as
e 
in
 
id
en
ti
fy
in
g
 t
h
o
se
 
at
tr
ib
u
te
d
 t
o
 
d
en
ti
st
ry
. 
T
o
ta
l 
o
f 
2
0
1
2
 i
n
ci
d
en
t 
re
p
o
rt
s 
(n
o
 d
ea
th
s)
 w
er
e 
an
al
y
ze
d
 a
n
d
 
o
rg
an
iz
ed
 i
n
to
 1
0
 c
at
eg
o
ri
es
 
(a
d
v
er
se
 r
ea
ct
io
n
, 
cl
er
ic
al
, 
co
m
m
u
n
ic
at
io
n
, 
eq
u
ip
m
e
n
t 
fa
il
u
re
, 
fa
ll
, 
in
fe
c
ti
o
n
 c
o
n
tr
o
l,
 
in
h
a
la
ti
o
n
/i
n
g
es
ti
o
n
, 
in
ju
ry
, 
m
an
a
g
e
m
e
n
t,
 m
ed
ic
al
 
e
m
er
g
e
n
c
y
, 
o
p
er
at
o
r 
in
ju
ry
, 
ra
d
io
g
ra
p
h
s,
 w
ro
n
g
 s
it
e 
ex
tr
ac
ti
o
n
).
 
P
S
Is
 i
n
 d
en
ti
st
ry
 d
o
 o
cc
u
r 
b
u
t 
th
ei
r 
re
p
o
rt
in
g
 i
s 
n
o
t 
w
id
el
y
 u
se
d
. 
A
 s
ig
n
if
ic
a
n
t 
a
m
o
u
n
t 
o
f 
ia
tr
o
g
e
n
ic
 
h
ar
m
 d
o
es
 n
o
t 
o
cc
u
r 
d
u
ri
n
g
 t
re
at
m
e
n
t 
b
u
t 
b
y
 
in
ad
eq
u
at
e 
co
n
tr
o
ll
ab
le
 
p
re
-a
n
d
 p
o
st
-p
ro
ce
d
u
ra
l 
ch
ec
k
s.
 
L
o
w
 r
ep
o
rt
in
g
 
ac
ti
v
it
y
 w
it
h
in
 
th
e 
d
en
ta
l 
sp
ec
ia
lt
ie
s 
K
al
en
d
er
ia
n
 
et
 a
l.
, 
2
0
1
3
, 
U
S
A
 
A
n
 A
E
 T
T
 i
n
 d
en
ti
st
ry
 
(s
ix
 m
o
n
th
s 
o
f 
el
ec
tr
o
n
ic
 h
ea
lt
h
 
re
co
rd
s 
d
at
a 
w
er
e 
tr
ig
g
er
ed
 (
n
 =
 3
1
5
) 
co
m
p
ar
ed
 w
it
h
 5
0
 
ra
n
d
o
m
ly
 s
el
ec
te
d
 
p
at
ie
n
t 
re
co
rd
s.
 
T
o
 d
ev
el
o
p
 a
 n
e
w
 
m
et
h
o
d
o
lo
g
y
 f
o
r 
m
ea
su
ri
n
g
 h
ar
m
 i
n
 
d
en
ti
st
ry
 (
a 
d
en
ta
l 
cl
in
ic
 T
T
 w
h
ic
h
 
id
en
ti
fi
es
 r
ec
o
rd
s 
w
it
h
 c
h
ar
ac
te
ri
st
ic
s 
(“
tr
ig
g
er
s”
) 
th
at
 a
re
 
as
so
ci
at
ed
 w
it
h
 
A
E
s.
 
H
al
f 
(5
0
%
) 
o
f 
tr
ig
g
er
ed
 r
ec
o
rd
s 
w
er
e 
p
o
si
ti
v
e 
fo
r 
o
n
e 
o
r 
m
o
re
 
A
E
s 
(i
n
fl
a
m
m
a
ti
o
n
/i
n
fe
ct
io
n
 
af
te
r 
d
en
ta
l 
tr
ea
tm
en
t,
 
ia
tr
o
g
en
ic
 i
n
ju
ry
, 
im
p
la
n
t 
fa
il
u
re
, 
fa
il
ed
 r
es
to
ra
ti
o
n
, 
fa
il
e
d
 
en
d
o
d
o
n
ti
c 
tr
ea
tm
e
n
t,
 T
M
J 
co
m
p
li
ca
ti
o
n
s 
af
te
r 
d
en
ta
l 
tr
ea
tm
e
n
t,
 m
ed
ic
al
 
co
m
p
li
ca
ti
o
n
, 
p
o
o
r 
h
ea
li
n
g
, 
to
o
th
 f
ra
ct
u
re
 a
ft
er
 d
en
ta
l 
tr
ea
tm
e
n
t)
, 
3
4
%
 o
f 
th
e 
ra
n
d
o
m
ly
 s
el
ec
te
d
 r
ec
o
rd
s 
w
er
e 
p
o
si
ti
v
e 
fo
r 
at
 l
ea
st
 o
n
e 
A
E
. 
A
 
to
ta
l 
o
f 
2
2
8
 A
E
s 
w
er
e 
id
en
ti
fi
ed
. 
M
o
re
 t
h
an
 o
n
e 
th
ir
d
 o
f 
th
e 
ra
n
d
o
m
ly
 s
el
ec
te
d
 
p
at
ie
n
ts
 h
ad
 e
x
p
er
ie
n
ce
d
 
an
 A
E
. 
N
o
n
e 
o
f 
th
es
e 
re
q
u
ir
ed
 h
o
sp
it
al
iz
at
io
n
 o
r 
w
er
e 
p
er
m
a
n
en
t.
 S
e
v
er
al
 
A
E
s 
id
en
ti
fi
ed
 v
ia
 t
ri
g
g
er
 
to
o
l 
n
ec
es
si
ta
te
d
 
h
o
sp
it
al
iz
at
io
n
 o
r 
w
er
e 
p
er
m
a
n
e
n
t.
 
N
R
 
 
3
9
 
T
a
b
le
 5
. 
S
tu
d
ie
s 
o
f 
in
ci
d
en
t 
re
p
o
rt
in
g
 s
ys
te
m
s,
 a
 d
en
ta
l 
cl
in
ic
 T
T
 a
n
d
 P
S
I-
d
a
ta
 f
ro
m
 i
n
su
ra
n
ce
 c
o
m
p
a
n
ie
s 
o
r 
in
ci
d
en
t 
re
vi
ew
s 
re
p
re
se
n
ti
n
g
 
lo
n
g
it
u
d
in
a
l 
fo
ll
o
w
-u
p
. 
 
D
en
ta
l 
P
S
I 
ty
p
es
 
A
u
th
o
r,
 
y
ea
r,
 
co
u
n
tr
y
 
S
tu
d
y
 G
ro
u
p
s,
 
M
et
h
o
d
 
O
b
je
ct
iv
e
 
R
ep
o
rt
ed
/d
et
ec
te
d
 P
S
Is
 
M
a
in
 f
in
d
in
g
s 
 
D
en
ti
st
 
re
p
o
rt
in
g
 
a
ct
iv
it
y
 
 
Jo
n
ss
o
n
 a
n
d
 
G
ab
re
 a
n
d
 
2
0
1
4
, 
S
w
ed
en
 
A
ll
 d
e
n
ta
l 
A
E
s 
re
p
o
rt
ed
 
(1
) 
b
y
 d
en
ta
l 
p
ro
fe
ss
io
n
al
s 
to
 
el
ec
tr
o
n
ic
 i
n
ci
d
e
n
t 
re
p
o
rt
in
g
 s
y
st
e
m
; 
(2
) 
b
y
 p
at
ie
n
ts
 t
o
 p
at
ie
n
t 
co
m
m
it
te
e 
o
r 
(3
) 
to
 
in
su
ra
n
ce
 c
o
m
p
a
n
y
 i
n
 a
 
S
w
ed
is
h
 c
o
u
n
ty
 
U
p
p
sa
la
 p
u
b
li
c 
d
en
ta
l 
ca
re
 i
n
 2
0
1
0
–
2
0
1
1
. 
 
T
o
 a
n
al
y
ze
 A
E
s 
re
p
o
rt
ed
 b
y
 d
en
ta
l 
p
er
so
n
n
el
 t
o
 t
h
re
e 
d
if
fe
re
n
t 
sy
st
e
m
s.
 
A
ls
o
 p
at
ie
n
t 
re
co
rd
s 
w
er
e 
an
a
ly
ze
d
 t
o
 
fi
n
d
 o
u
t 
if
 t
h
e 
A
E
 
w
a
s 
d
es
cr
ib
ed
 i
n
 t
h
e 
re
co
rd
, 
o
r 
if
 t
h
e 
p
at
ie
n
t 
w
as
 
in
fo
rm
ed
 o
f 
th
e 
A
E
. 
T
o
ta
l 
o
f 
3
7
9
 A
E
–
re
p
o
rt
s 
w
er
e 
fo
u
n
d
 (
2
7
3
 t
o
 i
n
ci
d
en
t 
re
p
o
rt
in
g
 s
y
st
e
m
, 
5
3
 f
ro
m
 t
h
e 
in
su
ra
n
ce
 c
o
m
p
a
n
y
, 
5
3
 f
ro
m
 
th
e 
p
at
ie
n
t 
co
m
m
it
te
e)
 
re
p
re
se
n
ti
n
g
 s
e
v
er
al
 i
n
c
id
en
t 
ty
p
es
. 
 
D
en
ta
l 
p
er
so
n
n
el
 r
ep
o
rt
s 
co
n
ce
rn
ed
 a
 r
is
k
 o
f 
se
ri
o
u
s 
e
v
en
t 
in
 5
0
%
 o
f 
ca
se
s 
an
d
 s
er
io
u
s 
h
ar
m
 i
n
 
4
%
. 
In
ad
eq
u
at
e 
tr
ea
tm
e
n
ts
 w
er
e 
m
o
st
 
p
re
v
al
en
t 
A
E
s.
 I
n
 
m
aj
o
ri
ty
 o
f 
A
E
s 
th
e 
ca
u
se
 
w
a
s 
o
p
er
at
o
r 
er
ro
r 
(7
7
%
),
 
1
0
%
 w
er
e 
d
u
e 
te
ch
n
ic
al
 
o
r 
m
at
er
ia
l 
fa
il
u
re
s 
an
d
 i
n
 
2
%
 c
au
se
d
 b
y
 t
h
e 
p
at
ie
n
t.
 
N
ea
rl
y
 t
h
ir
d
 o
f 
th
e 
A
E
s 
w
er
e 
n
o
t 
d
o
cu
m
e
n
te
d
 i
n
 
p
at
ie
n
t 
re
co
rd
s 
an
d
 n
ea
rl
y
 
h
al
f 
o
f 
th
e 
e
v
e
n
ts
 t
h
e 
p
at
ie
n
t 
w
as
 n
o
t 
in
fo
rm
ed
. 
4
3
%
 o
f 
th
e 
al
le
g
ed
 c
as
e
s 
w
er
e 
co
m
p
e
n
sa
te
d
 b
y
 
in
su
ra
n
ce
 c
o
m
p
a
n
y
. 
 
U
n
d
er
re
p
o
rt
in
g
 
su
sp
ec
te
d
 
W
S
P
E
s 
S
ei
d
en
 a
n
d
 
B
ar
ac
h
, 
2
0
0
6
, 
U
S
A
 
 (
1
) 
T
h
e 
N
at
io
n
al
 
P
ra
ct
it
io
n
er
 D
at
a 
B
an
k
; 
(2
) 
a 
m
an
d
at
o
ry
 
re
p
o
rt
in
g
 s
y
st
e
m
; 
(3
) 
cl
o
se
d
 c
la
im
s 
(4
) 
a 
W
S
P
E
 r
ep
o
rt
in
g
 t
o
o
l.
  
T
o
 f
in
d
 o
u
t 
in
ci
d
en
ce
 a
n
d
 
p
re
v
al
en
ce
 o
f 
W
S
P
E
s,
 a
ss
es
s 
th
ei
r 
p
re
v
en
ta
b
il
it
y
. 
W
ro
n
g
-S
id
e/
W
ro
n
g
-S
it
e,
 
W
ro
n
g
-P
ro
ce
d
u
re
, 
an
d
 W
ro
n
g
-
P
at
ie
n
t 
A
E
s 
(W
S
P
E
s)
, 
W
S
P
E
s 
o
cc
u
r 
ac
ro
ss
 a
ll
 s
p
ec
ia
lt
ie
s,
 
w
it
h
 h
ig
h
 n
u
m
b
er
s 
n
o
te
d
 i
n
 
o
rt
h
o
p
ae
d
ic
 a
n
d
 d
en
ta
l 
su
rg
er
y
. 
R
ep
o
rt
in
g
 o
f 
W
S
P
E
s 
is
 
v
ir
tu
a
ll
y
 n
o
n
e
x
is
te
n
t,
 w
it
h
 
re
p
o
rt
s 
in
 t
h
e 
la
y
 p
re
ss
 f
ar
 
m
o
re
 c
o
m
m
o
n
 t
h
a
n
 
re
p
o
rt
s 
in
 t
h
e 
m
ed
ic
al
 
li
te
ra
tu
re
. 
 
  
V
ir
tu
al
ly
 
n
o
n
e
x
is
te
n
t 
4
0
 
 
T
a
b
le
 5
. 
S
tu
d
ie
s 
o
f 
in
ci
d
en
t 
re
p
o
rt
in
g
 s
ys
te
m
s,
 a
 d
en
ta
l 
cl
in
ic
 T
T
 a
n
d
 P
S
I-
d
a
ta
 f
ro
m
 i
n
su
ra
n
ce
 c
o
m
p
a
n
ie
s 
o
r 
in
ci
d
en
t 
re
vi
ew
s 
re
p
re
se
n
ti
n
g
 
lo
n
g
it
u
d
in
a
l 
fo
ll
o
w
-u
p
. 
 
D
en
ta
l 
P
S
I 
ty
p
es
 
A
u
th
o
r,
 
y
ea
r,
 
co
u
n
tr
y
 
S
tu
d
y
 G
ro
u
p
s,
 
M
et
h
o
d
 
O
b
je
ct
iv
e
 
R
ep
o
rt
ed
/d
et
ec
te
d
 P
S
Is
 
M
a
in
 f
in
d
in
g
s 
 
D
en
ti
st
 
re
p
o
rt
in
g
 
a
ct
iv
it
y
 
In
g
es
ti
n
g
/ 
in
h
a
la
ti
n
g
 a
 
fo
re
ig
n
 o
b
je
ct
 
S
u
si
n
i 
et
 a
l.
, 
2
0
0
7
, 
F
ra
n
ce
 
D
at
a 
fr
o
m
 t
w
o
 
in
su
ra
n
ce
 c
o
m
p
a
n
ie
s 
re
p
re
se
n
ti
n
g
 2
4
 6
5
1
 
F
re
n
ch
 g
e
n
er
al
 d
en
ti
st
s 
o
v
er
 1
1
 y
ea
rs
. 
T
o
 d
et
er
m
in
e 
th
e 
in
ci
d
en
ce
 o
f 
as
p
ir
at
io
n
/ 
in
g
e
st
io
n
 
o
f 
en
d
o
d
o
n
ti
c 
in
st
ru
m
en
ts
 d
u
ri
n
g
 
ro
o
t 
ca
n
al
 t
re
at
m
en
t 
w
it
h
o
u
t 
a 
ru
b
b
er
 
d
am
. 
In
ci
d
en
ts
 d
et
ec
te
d
: 
n
 =
 1
 
as
p
ir
at
ed
 e
n
d
o
d
o
n
ti
c 
in
st
ru
m
en
t,
 a
n
d
 n
 =
 5
7
 
in
g
e
st
ed
. 
A
ls
o
 n
 =
 4
3
 o
th
er
 
d
en
ta
l 
it
e
m
s 
as
p
ir
at
ed
, 
n
 =
 4
0
9
 
in
g
e
st
ed
. 
N
o
 f
at
al
 o
u
tc
o
m
es
. 
In
ci
d
en
ce
 l
o
w
, 
h
o
w
e
v
er
 
n
o
 r
ed
u
ct
io
n
 o
f 
th
is
 t
y
p
e 
o
f 
in
ci
d
e
n
t 
o
v
er
 t
im
e.
 A
ll
 
o
f 
th
e 
ca
se
s 
o
f 
as
p
ir
at
io
n
 
re
q
u
ir
ed
 h
o
sp
it
al
iz
at
io
n
 
b
u
t 
o
n
ly
 3
6
%
 o
f 
th
e 
ca
se
s 
o
f 
in
g
es
ti
o
n
 r
eq
u
ir
ed
 
h
o
sp
it
al
iz
at
io
n
. 
R
ep
o
rt
ed
 d
at
a 
an
d
 i
n
ci
d
en
ce
 
p
ro
v
id
es
 a
n
 
ac
cu
ra
te
 
re
p
re
se
n
ta
ti
o
n
 o
f 
th
is
 t
y
p
e 
o
f 
in
ci
d
en
t 
in
 
F
ra
n
ce
. 
B
er
g
 e
t 
al
.,
 
2
0
0
4
, 
S
w
ed
en
 
 
In
ci
d
en
t 
q
u
e
st
io
n
n
ai
re
 
to
 6
0
0
 d
en
ti
st
s*
 &
 
o
ff
ic
ia
l 
in
ci
d
e
n
t 
re
p
o
rt
s 
se
n
t 
to
 t
h
e 
N
at
io
n
al
 
B
o
ar
d
 o
f 
H
ea
lt
h
 a
n
d
 
W
el
fa
re
 f
o
r 
th
e 
p
er
io
d
 
1
9
9
2
–
2
0
0
2
*
*
. 
H
o
w
 m
an
y
 
as
p
ir
at
io
n
 o
r 
in
g
e
st
io
n
 c
as
es
 
o
cc
u
r 
in
 d
en
ti
st
ry
?
 
*
In
g
es
ti
o
n
/ 
as
p
ir
at
io
n
 c
a
se
(s
) 
h
ad
 o
cc
u
rr
ed
 t
o
 4
3
%
 o
f 
re
sp
o
n
d
ed
 d
en
ti
st
s,
 *
*
n
 =
 1
4
0
 
(7
1
%
 i
n
g
es
ti
o
n
s,
 2
9
%
 
in
h
a
la
ti
o
n
s)
. 
R
el
at
iv
el
y
 m
a
n
y
 d
e
n
ti
st
s 
h
av
e 
e
x
p
er
ie
n
ce
d
 o
n
e 
o
r 
m
o
re
 o
f 
th
e
se
 k
in
d
 o
f 
P
S
Is
, 
m
o
st
 l
ik
e
ly
 d
u
ri
n
g
 
p
ro
st
h
o
d
o
n
ti
c 
an
d
 
re
st
o
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Several barriers to incident reporting among dental care providers have been identified 
or suggested. These barriers have been listed in Table 6. 
Table 6. Barriers to incident reporting among dental care providers. 
Identified/suggested barriers Incident type, Author, year, country 
 
Fear  
Fear of legal liability Iatrogenic trigeminal nerve injuries (Renton 
et al. 2013, UK) 
Fear of adverse consequences  
from reporting 
PSIs in general (Karlsson 2008, Sweden); 
Inhalation/aspiration (Berg et al. 2004, 
Sweden); Unacceptable outcomes (Wood et 
al. 2003, USA) 
Fear of loss of earnings PSIs in general, (Thusu et al. 2012, UK) 
Fear of public disclosure  
(mandatory systems) 
PSIs in general, (Thusu et al. 2012, UK) 
Perceived risk of damage to  
their reputation 
PSIs in general, (Thusu et al. 2012, UK) 
Administrative/Organizational  
Lack of user-friendly system PSIs in general (Leong et al. 2008, USA) 
Lack of feedback 
Lack of changes made to reduce errors  
as a result of reporting 
PSIs in general (Leong et al. 2008, USA) 
PSIs in general (Leong et al. 2008, USA) 
Lack of consensus about which incidents 
should be reported 
Lack of awareness that there is an 
obligation to report 
Adverse reactions to dental materials (Scott 
et al. 2004, UK; van Noort et al. 2004) 
Adverse incidents associated with medical 
device such as dental material (van Noort et 
al. 2004, UK) 
Lack of understanding of how reporting 
benefits the practice of dentistry as a 
whole 
Pharmacovigilance, (Carnelio et al. 2011, 
India) 
Other  
Not having the time/ takes too long Adverse reactions to dental materials, (Scott 
et al. 2004, UK); Unacceptable outcomes 
(Wood et al. 2003, USA) 
Not being able to find the report form/ 
not knowing where the reporting forms are 
Adverse reactions to dental materials, (Scott 
et al. 2004, UK); Unacceptable outcomes 
(Wood et al. 2003, USA) 
Problems identifying an AE or adverse 
reaction 
 
Forgot incidents  
 
Dentists with a high rate of injuries may 
tend not to reply  
Device incidents (Hebballi et al. 2015, 
USA); Adverse reactions to dental materials, 
(Scott et al. 2004, UK) 
Iatrogenic trigeminal nerve injuries (Renton 
et al. 2013, UK) 
Iatrogenic trigeminal nerve injuries (Renton 
et al. 2013, UK) 
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2.4 Patient safety in Finnish healthcare 
Finnish healthcare is highly regulated by law and is provided via fairly advanced systems. 
All Finnish citizens have the right to safe and high quality care that is delivered by public 
or private providers. There are many healthcare organisations in Finland including 
licensing and supervising agencies, and professional associations among others. All these 
organisations have a duty to safeguard patients and the public, improve professional 
practice, improve healthcare delivery, and also ensure that healthcare services meet the 
required standards. The Ministry of Social Affairs and Health directs and guides social and 
health services at the national level.  
People in Finland most often give a positive assessment (82%) of the dental care 
quality (European Commission 2007). Patients in Finland visited dental care 4.9 million 
times (THL 2013) in 2010. The active dental workforce consists of 4600 dentists, 3720 
dental nurses, 1870 dental hygienists and 700 dental technicians (THL 2013). Almost all 
licensed dentists in Finland work in primary healthcare, and only about 1% work in 
hospitals. More than half (56%) of the dentists work in the public dental service (mainly in 
health centers), and less than half (44%) work in private practice clinics (THL 2013). 
These private practices are concentrated in the densely populated areas (Widström and 
Mikkola 2012). Most dentists are female (70%), work in group practices (70%) with a 
dental assistant (FDA 2013). The majority of dentists are general dental practitioners 
(GDPs) (86%) and are over 40 years of age (78%), average age being 49.7. The majority 
of hygienists and dental nurses are female and work in the public sector, whereas more 
than half of dental technicians are male and work mainly in private practice.  
2.4.1 Valvira and AVIs and their role in patient safety assurance 
The Finnish National Supervisory Authority for Welfare and Health (Valvira) is 
responsible for the national guidance and supervision of health care professionals. In 
addition six Regional State Administrative Agencies (AVIs) guide and supervise health 
care professionals.  
Valvira was established in 2009 and its continues the work of its forerunner the 
National Authority for Medicolegal Affairs (TEO). The AVIs started operating in 2010 
and they continued the work of their predecessors the State Provincial Offices 
(Lääninhallitukset). Valvira deals with matters of principle or events that have far-
reaching consequences, if medical error is suspected to have caused death or severe harm 
or if precautionary or disciplinary measures are required. AVIs process all other matters, 
which are less serious (Valvira 2013), and they form the largest part of all cases processed 
among these healthcare regulators (Leskinen et al. 2009). If necessary, the officials may 
transfer the case to the appropriate authority according to the agreed distribution of duties. 
Dentistry-related issues form about 5–7% of all healthcare cases handled by these 
authorities (Kuosmanen et al. 2008; Rissa et al. 2008). 
Valvira also grants the right to suitably qualified graduates to practice as a licensed or 
authorized healthcare professional. Both Valvira and AVIs also license private healthcare 
service providers (companies). These licensing procedures inter alia ensure the 
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preconditions for good quality treatment and care. The licensing procedure of private 
clinics include on-site preinspections and also serves as a tool for proactive guidance and 
quality and safety surveillance. Private healthcare service providers that operate in more 
than one clinic must have in place plans for self-monitoring procedures as a prerequisite to 
getting a licence. Valvira has prepared specific instructions for creating these plans. The 
self-monitoring plans stipulate that the private units must maintain and continually 
develop the quality and safety of their services. AVIs and Valvira also carry out reactive 
supervisory inspections for quality control and PS reasons such as when poor hygiene or 
drug or alcohol abuse by the practitioner is suspected. 
There are a number of mechanisms by which patients or their next of kin can report a 
suspicion of medical error or a safety breach incident in Finland as shown in Figure 4. 
The healthcare providers are encouraged to resolve the problem directly with the 
dissatisfied patient to avoid initiating complex complaint processes. The patient must be 
informed what has happened and the practitioner must aim to minimize or repair the 
damage caused. If the matter is not resolved in direct contact between the patient and the 
provider a written grievance can be made to the chief medical/dental officer. The chief 
medical or dental officer has the responsibility to answer a patient’s grievance in 
reasonable time. Every healthcare unit must also name a patient ombudsman whose duty is 
to inform the patient of his/her rights and when needed to inform the patient of the 
complaint and claim systems. 
The AVIs and Valvira are the next step for lodging a complaint to authorities 
responsible for healthcare supervision in Finland. Most patient/family complaints in 
Finland are lodged against physicians, followed by dentists. In general most healthcare 
(66%) related complaints do not lead to consequences or disciplinary actions against 
professionals/organizations (Leskinen et al. 2009). In terms of PS, the most significant 
part of supervision activities carried out by Valvira is initiated by notifications from 
employers, pharmacies or various authorities. Increasingly, the notifications pertain to 
severe substance abuse by a health practitioner and result in the professional’s right to 
practice being restricted or revoked in more serious cases (Valvira 2013). The reactive 
supervision in response to complaints and notifications have increased year on year since 
1990s (Holi and Riihelä 2000; Valvira 2013). No national level reports on reactive 
supervision cases concerning Finnish dentistry exist to date. Only one previous study has 
analysed dental complaints at the regional level in Finland (Rissa et al. 2008). 
Patients that suspect a medical injury can also claim for compensation from the 
Finnish Patient Insurance Centre (FPIC). This compensation system is separate from the 
supervisory and disciplinary systems of Valvira and AVIs. It is a no-blame system similar 
to that operated in other Nordic countries, and has the power to compensate patients for 
preventable injuries received as a result of medical error (Jonsson et al. 2000). If the 
treatment provided by the healthcare provider falls below the standard and competence 
expected of an experienced professional and the injury could have been avoided by 
appropriate action, it will be compensated. All Finnish healthcare providers, including 
dentists, need to take out insurance for these eventualities. Dental cases account for about 
11% of all patient injuries entitled to indemnity by the Finnish Patient Insurance Centre 
(FPIC 2013). A Finnish study reported that two fifths (43%) of dental claims are approved 
and compensated (Virtanen et al. 2010). 
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In Finland most complaints and compensation demands are settled outside of the law 
courts by the above-mentioned specialist organizations and it is not incumbent upon 
patients to prove negligence. Therefore, no specific legal aid is necessary, and both the 
claim and complaint processes are free of charge.  
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2.4.2 Quality and patient safety initiatives in Finland 
The quality of Finnish healthcare together with requirements set in legislation has 
traditionally been facilitated by research, informative guidance and continuing education 
(Helminen 2000). A national PS strategy was implemented in both public and private 
social and healthcare in 2009 (Ministry of Social Affairs and Health 2009). The strategy 
stipulates that PS is essential part of care quality and consists of safety of care, equipment 
and medication. The strategy aims for a uniform PS culture in all healthcare activities. 
Central to that strategy is the active reporting and learning from incidents. Moreover, 
involving patients in PS improvement is essential. New requirements for PS and quality 
control have been added in health legislation in recent years. For example, all public 
health care providers must now have a specific plan for the implementation of PS 
measures and private service providers must also have corresponding plans for self-
monitoring. Table 7 presents a summary of the main PS-related legislation in Finland and 
examples of their healthcare safety related objectives, Table 7. 
The National Institute for Welfare and Health co-ordinates and supports the PS and 
quality improvement work in Finnish healthcare and has led to the national “Patient Safety 
through skill”-programme. The programme has substantially supported and offered 
diverse measures and tools for quality and PS work in healthcare practice. Examples of PS 
initiatives that have been implemented in Finnish healthcare and which also deal with 
dental care are listed in Table 8. 
Despite these multiple actions, some important areas still need further attention and input. 
These areas include more scientific PS research and data systems for PS monitoring 
(Järvelin 2012). 
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Table 7. Summary of main patient safety (PS) related legislation in Finland. 
 
Name of the Act/ Decree  PS related objective (among other objectives) 
Health Care Act 
(1326/2010) and Decree for 
quality management and the 
implementation of the PS 
plan (2011) 
To improve health care service quality and PS. Requires all 
public health organizations to develop a PS plan, which 
includes a description of responsibilities, human resources, 
personnel competence assessment, patient participation, 
documentation of quality control, risk identification and 
incident reporting. 
Act on the Status and 
Rights of Patients 
(785/1992) 
To ensure patients’ rights and their right to good quality 
health care and medical care. A patient must also have fast 
access to urgent care if her/his illness or injury requires it. 
Access to non-emergency care is regulated by Act on 
Primary Health Care (66/1972) and Specialized Medical 
Care Act (1062/1989). 
Patient Injury Act 
(585/1986) 
To enable patient insurance compensation for personal 
injuries suffered by patients in connection with healthcare 
provision. 
Act on Health Care 
Professionals (559/1994) 
and Decree on Health Care 
Professionals (564/1994) 
To ensure that health care professionals have the education 
and training necessary for the practice of the profession, 
other adequate professionals have qualifications, other 
knowledge and skills necessary for the practice of the 
profession, and supervision of health care professionals. 
Occupational Safety and 
Health Act (738/2002) 
To prevent occupational accidents and diseases, to 
eliminate other hazards from work and the working 
environment. 
Private Health Care Act 
(152/1990) 
To ensure quality and safety of private healthcare services. 
Private service providers that operate in more than one 
clinic are required to submit a self-monitoring plan to the 
healthcare supervisors, which shows compliance with 
standards and regulations. 
Decree on Patient 
Documents (298/2009) 
To ensure that health care professionals record the 
necessary and correct information for the planning, 
arrangement, provision, and monitoring of patient care in 
patient documents. 
Medicines Act (395/1987) 
and Decree (693/1987) 
To maintain and promote the safety of medicinal products 
and their safe and proper use.  
Communicable Diseases 
Act (583/1986), (935/2003) 
To prevent infectious diseases and healthcare-associated 
infections. 
Medical Device Act 
629/2010 
To ensure that the use of the device is safe for the patient, 
the user or for other persons. All device incidents and NMs 
to need to be reported to Valvira. 
Radiation Act (1142/1998) 
and Decree (1143/1998). 
To ensure safe use of radiation for medical purposes. 
Rescue Act (379/2011) and 
Rescue Decree (787/2003) 
To improve the safety of people and to reduce accidents, to 
ensure patients are rescued in the case of an accident/threat 
of accident etc. 
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Table 8. Examples of patient safety (PS) initiatives including dentistry in Finland. 
Initiative  
Reporting and 
learning 
systems  
Pharmacovigilance (national level). The persons authorized to prescribe 
or supply pharmaceuticals must report to Fimea any adverse reactions 
or suspected adverse reactions related to the use of pharmaceuticals 
(Fimea 2014). 
Medical device incident reporting (national level) to Valvira (Valvira 
2013). 
Incident reporting systems (local, voluntary). HaiPro is most frequently 
used voluntary web-based tool for reporting PSIs in Finland (HaiPro 
2008). It has been used in Finland since 2006 (Ruuhilehto et al. 2011). 
Vocabulary for 
PS and PS 
guides 
PS vocabulary for patient treatment and pharmacotherapy in Finnish 
(Stakes and ROHTO 2007). Several PS guidebooks including PS guide 
supporting the creation of PS plans (National Institute for Health and 
Welfare 2011), safe pharmacotherapy in social and healthcare units 
(Ministry of Social Affairs and Health 2005), general safety of the 
practice (Knuuttila and Tammila 2004), reporting of PSIs (Knuuttila et 
al. 2007) and learning from PSI reports (Pietikäinen et al. 2010).  
Education and 
training of 
healthcare 
workers 
Multidisciplinary online training programme "Patient Safety through 
skill" has been available for all healthcare workers in Finland. About 
100 000 users have passed the programme (Patient Safety Portal 2015). 
Safety culture 
assessments 
Several tools for PS culture assessments are available (National 
Institute for Health and Welfare 2011).  
Prevention of 
HAIs*  
National Current Care Guidelines (independent, evidence-based clinical 
practice guidelines) for appropriate use of antibiotics in dentistry 
“Antimicrobials for acute dentistry” (The Finnish Medical Society 
Duodecim 2011). 
Health 
technology 
The electronic prescription is in use in all public health care and in 
most private healthcare including dentistry. Units issuing fewer than 
5000 prescriptions annually and self-employed practitioners must adopt 
it by the end of 2016 (Kanta 2015). 
Empowering 
patients 
Medication card, that helps patients keep their medication-list up to 
date and ensure information transfer between different care units 
(Pharmaceutical Information Centre 2012).  
Patients can report adverse drug events to Fimea (see above 
pharmacovigilance) (Fimea 2014). 
THL has launched a specific PS guide for patients (National Institute 
for Health and Welfare 2014). 
*HAIs= Healthcare Associated Infections 
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3 AIMS OF THE STUDY  
The principal aim of this research project was to provide novel knowledge on PSIs 
including AEs and NMs in Finnish dental care and seek descriptions as to what happened, 
why and how incidents occurred and what could be done to prevent them from recurring. 
 
The specific questions addressed were as follows: 
 
1. What types of dental PSIs occur in dental settings and are reported by practicing 
dentists? (I) 
2. What are the PSI mitigating factors suggested by practicing dentists? What are the 
currently used PS practices (PSI-reporting systems, feedback-mechanisms for 
occurred incidents and use of national PS-guidance)? (II)  
3. Can dental patients and/or their families also detect hazards in dental practice? (III) 
4. What types of dental PSIs can be identified from complaints and notifications 
lodged to the AVIs and Valvira? (IV) 
5. What contributing factors played a role in the origin, development, or increased the 
risk of an incident? (I, IV) 
  
The working hypotheses were: 
 
1. Most dental care delivered in Finland is safe for patients and several safeguards 
have already been implemented to protect patients. 
2. Anonymous incident-data from practicing dentists and reactive supervision data 
from regulatory agencies may point to recurring problems and their underlying 
factors in Finnish dentistry. These two different datasets may provide 
complementary views on dental PS. 
3. Patients or their next of kin (parents, guardians and spouses) are also capable of 
detecting many PSIs in dental care.  
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4 MATERIALS AND METHODS 
4.1 Datasets 
The study has evaluated data of two different datasets: 
1) Studies I and II are based  on an electronic questionnaire sent to all dentists that were 
members of the Finnish Dental Association and who practiced in the regions of Southern, 
South-Western and Inland Finland in 2010.  
2) Studies III and IV are based on national data of reactive supervision cases 
(patient/family complaints and notifications from employers, pharmacies and other 
officials) about dentistry and closed 2000-2012 (initiated by the end of 2011) in AVIs or 
in Valvira. The data were compiled from the registers and archives held by these two 
authorities.  
4.2 Subjects and methods 
The series of studies for this PhD used a multimethod approach that encompassed 
quantitative and qualitative research methods. The data and methods are summarized in 
Table 9. 
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4.2.1 Questionnaire 
A questionnaire was compiled and developed that requested information from dentists 
about the number and type of PSIs that occurred in their practice in the preceding 12 
months (I, II). Several incident categories were adapted from HaiPro (Knuuttila et al. 
2007; Kinnunen et al. 2009). Modifications were made to the HaiPro incident categories 
according to the literature review to accommodate them within dentistry. Some categories 
irrelevant to dentistry were excluded; these included the category relating to radiation 
therapy-incidents. The questionnaire categorised PSIs into eight types: incidents related to 
(1) diagnostics; (2) dental treatment; (3) dental equipment, devices and supplies; (4) 
infection control; (5) medication; (6) communication; (7) the physical environment of the 
clinic; and (8) other incidents. These main categories were futher divided in several 
subcategories. Seiden and Barach’s (2006) definition of Wrong-Side/Wrong-Site, Wrong-
Procedure and Wrong-Patient AEs (WSPEs) as “any procedure that was performed on the 
opposite side, incorrect site, or incorrect level of the body; was performed on the wrong 
patient; or was the wrong procedure” was used. Respondents were asked to assess the 
outcome of each PSI by choosing from options NM (harm was avoided or did not reach 
the patient) or AE (some degree of harm occurred). 
The Council of European Dentists (2008) has recommended anonymous incident-
reporting. The Webropol data were anonymized by removing respondents’ e-mail 
addresses and then the remaing data were exported to an Excel file. Dentists were asked to 
write a brief description of the PSI to give specific information on each incident and they 
were asked to assess what actions or circumstances would prevent or moderate the 
progression of such an incident (mitigating factors) in the future. The questionnaire also 
contained multiple-choice questions enquiring about dentists’ PS practices: 
 Communication about PSIs (with their supervisors/colleagues/during team 
meetings/with dental assistants or whether no such practices existed). 
 Organizational learning from patient claims and complaint decisions made by 
healthcare officials (AVIs, Valvira and FPIC), medical or device incident-reports 
and patient grievances submitted directly to their healthcare unit. 
 Knowledge and utilization of current Finnish PS-guidebooks. 
 Other documentation of safety processes, especially the utilization of PSI-reporting 
systems. 
The questionnaire also enquired about dentists’ work-related and personal background, 
including: age, gender, education, university and year of graduation, main employment, 
region of practice, number of continuing education days in the preceding year, number of 
dentists in the clinic and whether the dentist worked mainly with or without a dental nurse 
or if she/he did not do any clinical work. 
A pilot study was conducted to test the practicability of the questionnaire and 
comprehensibility on a small group of dentists (n=7). The questionnaire was altered 
somewhat in response to the test-group feedback. For example, definitions for AE and NM 
and one dentistry-specific example of both incident types were added to the beginning of 
the questionnaire. The respondents were also given an option to interrupt participation and 
continue later. The purpose(s) of the survey and anonymous participation were explained 
in the introductory letter. Three reminders were sent to achieve satisfactory participation. 
 55 
4.2.2 Response rate and respondent dentists 
A total of 1041 dentists that were practicing in the private or the public sectors responded 
to the questionnaire, which gave a response rate of 54%. Of the respondents 71% were 
female and 57% worked in the public sector. Most respondents were GDPs (83%), over 40 
years of age (81%) and worked in group practices (83%) together with dental nurse (96%). 
More details of the respondents background can be found in the original publication (I). 
4.2.3 Dental cases lodged to the AVIs and Valvira 2000-2011 
A total of 948 closed cases over the 2000–2012 period (i.e. lodged by the end of 2011) 
involved dentistry, either dental professionals or dental organizations. If several dental 
professionals or a professional and an organization were reported in the same complaint or 
notification, each one was counted as a separate case. Professionals and organizations 
outside dentistry were excluded. Cases involving dentistry and lodged to main regulators 
AVIs and Valvira markedly increased during the study period, as illustrated in Figure 5. 
Most dental cases (83%) were initiated by patients/families and minority (17%) by 
employers, pharmacies and officials.  
 
 
Figure 5. Number of dental cases (complaints and notifications) lodged to the AVIs and 
Valvira relating to individual dental professionals or organizations 2000–2011.  
Cases lodged before 2000 and decided in 2000 (n=39) excluded from the figure. 
* Year 2011 is somewhat incomplete for only those decided by the end of 2012 included.
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Most patient or family initiated complaints (III) were made against individual dental 
professionals (78%) and only a minority (22%) was against dental practices or 
organizations. Most (nine out of ten) patient/family initiated cases were lodged against 
dentists, the majority being general practicing dentists, as presented in Table 10. Several 
other dental professionals were involved.  
 
Table 10. Distribution of patient or family generated complaints and notifications against 
individual dental professionals resolved in 2000–2011. Cases against organizations 
(n=177) excluded from the table. 
 
Characteristics
a
 of professionals Complaints Notifications 
n=612 % n=159 % 
Study III, IV III, IV IV IV 
Profession  GDP 429 72 121 76 
 Dental specialist 130 22 20 13 
 Dental technician 29 4 10 6 
 Hygienist 6 1 4 3 
 Dental nurse 6 1 2 1 
 Dental students  3 <1 2 1 
Gender Female 254 42 65 41 
 Male 347 58 94 59 
Age  25–30 years 16 3 2 1 
 31–40 87 15 20 13 
 41–50 256 44 51 32 
 51–60 164 28 53 33 
 over 60 64 11 33 21 
Working 
sector  
Public sector 
(primary + secondary care) 
199 33 44 28 
 Private sector 404 67 115 72 
Working area  Southern Finland 344 57 79 50 
 Western and Inland Finland  97 16 17 11 
 Southwestern Finland  
(+Åland) 
73 12 35 
(+1) 
23 
 Eastern Finland 44 7 19 11 
 Northern Finland 34 6 2 1 
 Lapland  11 2 6 4 
Number of 
complaints 
Cases attributed to professionals 
with one case/ 
365 83
b 
65 66
b 
 recurrent cases 238
a 
17
c 
94
a 
34
c 
a 
Same individual can be both complained about and notified. 
b 
Percent of individual professionals with one case or 
c
recurrent cases. 
Most (83%) dental professionals were complained about only once during the study 
period. Those who were complained about or notified several times (complaint-prone) 
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during the study period (17%) accumulated 42% of all the investigated cases. Most (96%) 
who received multiple complaints were dentists and of all these dentists more than half 
were male. Such complaint-prone dentists in this study represent about 2% of the entire 
practicing dentist population of Finland. 
4.2.3.1 Complainants 
The majority of patient or family initiated cases (86%) in study III were dealt with and 
decision made by the AVIs. Most complaints were initiated by women (65%). The 
complainant’s age was available in only one third of case decisions. The largest group 
(two fifths) of the complainants with age given in the decision paper were 51 years or 
older. 
More than half (54%) of all complaints were made by the inhabitants of the six biggest 
cities in Finland. Nearly one third of all complaints (31%) came from the Capital Region 
of Finland (Helsinki region). 
4.2.3.2 Reasons for lodging a complaint 
Patient complaints often concerned the complainant’s own dental treatment (79%). 
Patient/family allegations most commonly concerned prosthetic, surgery or restorative 
treatments. Most commonly (in 86%), a patient/family member lodged a complaint due to 
suspecting some PSI related to dental treatment or some other hazardous condition (e.g. 
unhygienic working practices, overly delayed dental care, or suspecting the professional of 
alcohol abuse). Complaints also often included additional reasons for dissatisfaction, such 
as unprofessional conduct or behaviour (25%) or inadequate information and other 
communication breakdowns (20%).  
4.2.4 Qualitative analyses  
4.2.4.1 Document and content analyses  
Qualitative analysis of data involves the non-numerical organisation of data in order to 
discover patterns, themes, forms and qualities found inter alia open-ended questionnaires 
(Labuschagne 2003). Qualitative analyses were performed in studies I and II for open-text 
sections by the document analysis technique to organize information into major themes, 
categories and case examples related to the central questions of the research. 
The reactive supervision cases (III, IV) were initiated by patients and their next of kin 
generated complaints and also notifications made by employers, pharmacies or other 
officials. Registers held by AVIs and Valvira are not designed for detailed research, and 
few variables are readily available in electronic form (Nieminen et al. 2007). All the 
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original dentistry-related case decision papers from the study period were obtained and 
reviewed to obtain more detailed information. 
Document analysis is a systematic procedure for reviewing documents and it combines 
elements of content analysis and thematic analysis (Bowen 2009). The PSIs and 
contributing factors from the written case decisions in studies III and IV were categorized, 
by content analysis, which is a technique in which researchers “objectively and 
systematically record and count episodes described in written text to produce a 
quantitative description of the content of a given text” (Montini et al. 2008) was used. A 
data collection form was created in order to collect detailed data of variables related to the 
complainant (gender, age and residence). The form also sought reasons for lodging the 
complaint or issuing the notification, possible detected PSIs or other care quality related 
issues. Other data sought included variables on the complained/notified professional 
(gender, age, dental profession and specialty), practice location (region in Finland) and if 
the professional was the subject of one or more cases during the study period. Whether the 
professional received administrative guidance or disciplinary processes were also 
recorded. The PSI type and subtype included information on contributing factors, degree 
of harm and assessment of how preventative the incidence was. Variables for PSIs and 
contributing factors were predefined according to those previously found in study I. After 
the first review some emerging themes were added to these categories. 
All decisions included a legal expert opinion from AVI or Valvira. Two out of three 
cases against individual dental professionals also involved a dental expert opinion, and in 
the more complex cases the assessment of a group of experts was given. In potentially 
severe cases (16%), an additional on-site inspection was performed by these agencies. 
Study III aimed at assessing patient’s or family’s ability to recognize PSIs related to 
the dental care, therefore only cases initiated by patients or by their family were analysed. 
The patient/family complaints were divided into two main categories: 1) patient/family 
perceived that PS was compromised and 2) other dissatisfaction with dental care or 
processes, which were further divided into more specific subcategories. The PSI 
categories were mainly adapted from study I. Two new safety related subcategories were 
identified through document analysis (delays in care and practitioner impairement). 
The focus of study IV was on cases against individual dental professionals (dentists, 
dental technicians, hygienists, and dental nurses) or dental students. The PSIs of that study 
were categorized according to previously used types in the incident reports from dentists 
(I). PSIs were also categorized according to other incident characteristics (dental treatment 
type). All preventability and severity assessments were based on expert opinions given in 
the decisions from closed cases. 
4.2.4.2 Classification of incident types and patient outcomes 
In the present study the World Health Organization’s “International Classification for 
Patient Safety” was used (WHO 2009). According to that classification the class, incident 
type, is a descriptive term for a category made up of incidents of a common nature and 
therefore grouped according to shared, agreed features, such as clinical process or 
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procedure. Patient outcomes in studies I and II were classified according to type of harm 
wheras those in study IV were also categorized according to degree of harm.  
All degree of harm evaluations (IV) were based on dental and legal expert opinions. 
The severity of both actual AEs and hazardous circumstances were evaluated given that 
the recommended definition for PSI includes “any event or circumstance that could have 
resulted or did result in unnecessary harm to a patient” (WHO 2009). Cases with multiple 
PSIs were assigned to the category that represented the highest level of harm or hazard. 
4.2.4.3 Classification of incident contributing factors 
 
Common contributing factors in studies I and II were collected and categorized using the 
fish-bone model, which is a tool for RCA, adapted from the work by NHS National 
Patient Safety Agency (2010). 
4.2.4.4 Classification of incident mitigating factors and preventability assessments 
The questionnaire used in study II enquired about the dentists’ error prevention 
suggestions (concerning their reported incidents) in the open text answers. These 
suggestions were grouped according to the dental PSI–types are reported in study I. 
The PSI preventability assessments in study IV were based on dental and legal expert 
opinions included in the final decision papers. Cases with multiple PSIs were assigned to 
the category that represented the preventability of the most severe PSI. The unavoidable 
PSIs that were detected, were also recorded. PSI was assessed as potentially preventable if 
it was: 1) had already been assessed as preventable and compensated by the Finnish 
Patient Insurance Centre (FPIC), 2) caused by malpractice that resulted from substandard 
diagnostic or treatment methods or a failure to seek a consultation from a specialist or 
continuing professional development was neglected, or 3) caused by the lack of 
competence of the professional.  
In some cases preventability could not be evaluated due to scarity of details in the final 
decison declaration or the nature of the incident. 
4.2.5 Quantitative analyses 
Questionnaire responses were calculated using medians, means, and percentages (I, II) for 
analyses. All categorial data were tested using the chi-squared test. Estimates for public 
and private sector dentists were adjusted by weighting the gender-based figures with the 
actual gender distribution obtained for each sector. Logistic regression in study I was used 
to examine connections with reported PSIs and respondent dentist’s characteristics 
(gender, age group, vocational degree qualifications, main working sector, working site in 
Finland, working with dental nurse and days spent in continuing professional development 
within the last 12 months). Logistic regression in study II was used to examine 
associations with dentist-reported PSIs and different patient safety practice variables (use 
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of PS guidebooks, use of PSI reporting systems, social support available after an incident 
occurred, feedback and learning of PSI related data in the office meetings from for 
example claim/complaint decisions by FPIC, AVIs or Valvira). Logistic regression models 
in study III were used to assess which types of patient/family complaint types were 
connected with disciplinary processes taken against dentists. Logistic regression was used 
in study IV to analyse the associations between detected PSIs and the complained about 
dentist’s characteristics (gender, age-group, main working sector, vocational qualification 
degree and subsequent training, possible multiple complaints and working with or without 
a dental nurse) variables. Both univariate and multivariate models were applied. The 
statistical significance was set at p < 0.05. All analyses in studies I and II were performed 
using IBM® SPSS® SPSS Statistics version 15. The data in studies III and IV were 
statistically analyzed using IBM® SPSS® Statistics version 20. Detailed information on 
the statistical analyses is given in the original publications. 
4.3 Ethical considerations  
4.3.1 Studies I, II 
The AVIs in Finland are obligated to ensure that both public and private services in social 
and healthcare comply with legislation, and have the duty to monitor both individual 
practitioners and organizations. The studies I and II were conducted using the data already 
obtained by AVI for Southern Finland, so a research permit was unnecessary. Dentists 
responded voluntarily to the questionnaire, and their answers were anonymized. The data 
were not used for disciplinary purposes, and the questionnaire requested no identifying 
details of the injured patients. 
4.3.2 Studies III, IV 
The Ministry of Social Affairs and Health granted permission for this research and 
separate permissions to use the archived decisions made by Valvira were obtained from 
the regional offices of the respective AVI. Data were collected and analyzed without the 
patients’ personal details or dental professionals’ identifying details. All data were kept 
confidential and a non-disclosure agreement was signed by the research team.  
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5 RESULTS  
5.1 Patient safety incidents in dental care (I, III, IV) 
5.1.1 Incidents in dentist self-reports (I) 
One or more PSIs had occurred for almost one third of the responding dentists or at their 
practice (n=322, 31%) in the preceding 12 months. Nearly one fifth (19%) reported AE(s) 
and somewhat less (16%) reported NM(s). A total of 872 incidents were reported, which 
mainly comprised AEs (53%) and NMs (45%). A minority (2%) remained unclassified or 
were occupational injuries and therefore excluded from further analysis. The final number 
of analysed incidents consisted of 856 cases as shown in Table 11. The largest subgroup 
(nearly half) of AEs had occurred during some form of dental treatment; most often during 
tooth extractions, endodontic treatment, local anaesthesia or restorative treatment. Only 
seldom were they connected to prosthetic, periodontal or orthodontic treatments. The 
second largest subgroup of AEs (one third) were related to dental equipment, devices and 
supplies. Other reported incidents were related to diagnostic incidents, infection 
prevention and control, potentially dangerous pharmaceuticals and agents, communication 
breakdowns and few patient falls leading to injury in the clinic. Similar incident types 
were also detected and fell into the category of NMs as direct harm to the patient was 
avoided.  
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5.1.2 PSIs in complaints and notifications concerning individual dental 
professionals (III, IV) 
5.1.2.1 Patient or family complaints (III) 
Dental PSI(s) alleged by patients or their family were often (in 56%) verified in the 
investigation process by the healthcare regulatory agencies. Minority (30%) of final 
decisions found no errors and nothing to notify as shown in Figure 6.  
 
 
Figure 6. Decisions by AVIs and Valvira regarding patient or family initiated complaints 
about individual dental professionals (n=612). 
On-site investigations by regulator staff and dental experts revealed additional safety 
issues that patients or families were not able to detect: these included emergency drugs 
being expired or unavailable, unaccepted treatment methods or deficiencies in patient-
records.  
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Many decisions of patient or family complaints also revealed emotional injuries; for 
example diminished trust in the clinician and (33%) or some other emotional distress 
(6%). Every third (32%) reported they had changed the dental practice or professional 
after the incident, and almost as many mentioned that extra corrective dental or other 
treatment visits were needed. One fourth of the patients or members of their families also 
reported economic motivations and they had also raised a monetary compensation claim 
with the FPIC. Almost two fifths of complaint cases referred to a preventable dental 
treatment injury, which had already been approved and compensated by the FPIC. 
Logistic regression models were used to assess, the degree to which complaints 
orginating from patient or family affected the risk of a dentist receiving disciplinary 
measures. The models were adjusted for the practitioner’s age group, and sex. The dentist 
was most likely to receive a disciplinary measure when a patient or family complained 
about a practitioner’s unprofessional behaviour e.g. working while drunk or of poor 
hygiene. Male dentists and those aged 41 years or more had a significantly higher risk of 
being subject to disciplinary measures than females and younger dentists (aged 40 or less). 
The models also showed that there were significant differences between the age groups 
and genders on the severity of sanctions received. The older age groups (41 or more) and 
male dentists received a relatively higher number of severe sanctions than their younger 
(aged 40 or less) counterparts and female dentists. 
5.1.2.2 Notifications from employers, pharmacies and officials (IV additional results) 
Employers, pharmacies and officials issued notifications to certain practioners for several 
reasons. The most common reason (when all reasons were taken into account) were the 
suspicion of malpractice (40%), impairment of professional standards (often drug or 
alcohol abuse) (32%), improper drug prescriptions (21%), requested patient records not 
sent to the FPIC for a patient injury investigation (19%), deficiencies in knowledge or 
skills (11%) or inadequacies in clinical hygiene practices (6%).  
Notifications issued by employers etc. more often led to more severe disciplinary 
measures such as written warning or a restriction or even the revokation of licence than 
did complaints initiated by patients. Only a small fraction (8%) of these type of decisions 
found no errors as shown in Figure 7.  
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Figure 7. Decisions by AVIs and Valvira due employer, pharmacies etc. initiated 
notifications concerning individual dental professionals (n=156). 
5.1.2.3 PSIs detected from the complaints and notifications (IV) 
The analysis in study IV of patient/family initiated cases and notifications from 
employers, pharmacies and other officials found that more than half of all alleged PSI 
cases (59%) were proven to be correct. Most (66%) cases included only one PSI and a 
minority included several PSI-types. Table 11 presents PSIs detected from the complaints 
and notifications (table 11 also presents PSIs identified from the dentist-reports in study I). 
PSIs in the reactive supervision data were most often related to different dental treatment 
procedures, or diagnostics. Hazardous conditions caused by poor hygiene or practitioner 
impairement were also relatively commonly found. Of the different clinical treatments, 
PSIs occurred most frequently during prosthodontic or surgical procedures. The main 
clinical disciplines related to PSIs are shown in Figure 8.  
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Figure 8. Main dental clinical discipline or condition (%) related to PSI (n=391), only the 
most severe PSI in each type of procedure/treatment was taken into account (IV).  
* TMD, acute care, tooth whitening etc. 
PSIs in implant treatments (with both surgical and prosthetic phases) and restorative 
treatments were also among the most common dental treatment types related to PSIs. 
5.1.3 Severity of PSIs (I, IV) 
A majority of the dentist-reported AEs in study I resulted in mild or temporary harm to 
patients. In addition, 13% of incidents were assessed to be serious enough to potentially 
cause severe risk. For example, ingesting or inhaling of foreign bodies during treatment, 
wrong tooth extractions or incidents requiring further hospital treatment were considered 
as severe/or potentially severe incidents. 
The reactive supervision data (IV) revealed only AEs, no NMs or no-harm incidents 
were found. The most severe harm or hazardous circumstance in study IV was recorded 
and further analyzed in cases that had multiple PSIs. No deaths occurred, but several PSIs 
were assessed as severe or posing severe risk to patients. More than two fifths of incidents 
contained moderate levels of harm. However, cases assessed as severe were more 
frequently related to hazardous circumstances (e.g. unhygienic practices) than caused 
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actual severe physical harm. Ingesting or inhaling a dental object, wrong tooth extraction, 
emphysema caused by dental treatment, severe infection related to dental treatment 
requiring further treatment in hospital and some incidents associated with prescription 
drugs were also considered as severe or potentially severe incident types. 
5.2 Incident contributing factors (I, IV) 
A broad spectrum of incident contributing factors were identified in studies I and IV. 
Many of them were related to individual practitioner behaviour or performance or were 
deficiencies in the system. The typology of commonly detected PSI contributing factors in 
studies I and IV are summarized in a Fishbone-diagram shown in Figure 9. Some 
identified contributory factors in the figure are previously unpublished results.  
The dentists’ free-text replies in study I revealed certain patient groups (aggressive 
patients, small children, elderly patients and some other vulnerable patients) that were 
more likely to be involved in PSIs. Patient behaviour such as sudden movements during 
treatment or a failure of the patient to inform the practioner or other dental staff of his/her 
medical conditions or medicines used prior treatment caused or contributed to some 
incidents. 
The majority of detected PSIs in study IV occurred among dentists as opposed to other 
staff. PSIs attributed to professionals other than dentists were therefore excluded from 
further analyses. More than half of the cases included poor, erroneous, or at least some 
extent insufficient patient records (52% of cases with detected PSIs). The second most 
common factor was nonadherence current clinical guidelines and recommendations (44%), 
and communication breakdowns (42%). Among other common PSI contributory factors 
were dentists working alone without an assistant, some special CPD neglected or 
unchecked/ incomplete medical or dental history preoperatively. Several PSI-contributory 
factors were significantly more frequent among dentists who had received more than one 
complaint than among the larger group of dentists who had only one complaint.  
6
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5.2.1 Dentist-related variables associated with PSIs (I, IV) 
The logistic regression models in study I revealed no significant difference in the incident 
rate between public and private dental practice as shown in Table 12. Significantly more 
PSIs were reported by younger dentists than by seniors and by female dentists than by 
their male counterparts. GDPs reported significantly more (AEs) than dental specialists 
(OR 1.9; 95% CI: 1.1–3.4), on the other hand no difference was found between GPDs and 
specialists in the number of reported NMs (results not shown). 
Table 12. Risk of PSI in relation to dentists’ (n=921) characteristics (Study I).  
Explanatory variable n Any PSI, OR (95% CI) 
Gender   
Male 267 1 
Female 654 1.7 (1.2–2.4) 
Age   
> 50 469 1 
31-50 404 1.6 (1.2–2.2) 
25–30 48 3.5 (1.9–6.5) 
CPD days   
0-4  626 1 
5 or more 295 0.91 (0.7–1.3)  
Sector   
Public 495 1 
Private 426 0.90 (0.7–1.2)  
Degree  
of studies 
  
Specialist 121 1 
GDP 800 1.50 (0.9–2.4)  
The model includes dentist’s gender, age, days spent on CPD in preciding 12 months, 
degree of studies and working sector, PSI=Patient Safety Incident, CPD= Continuing 
Professional Development, GDP=General Dental Practitioner. 
 
Most (93%) of the PSIs in study IV also occurred among dentists. In a logistic 
regression model including dentist’s gender, age (25-40 or older), degree of studies 
(specialist or GDP), working sector (private or public) and recurrence of patient 
complaints/notifications (yes or no) being male, older than 41 years, and a GDP were 
positively associated with the risk for a PSI. Dentists who received multiple complaints 
had a significantly higher risk for all types of PSIs than did other dentists. Other models 
found that dentists working alone without an assistant carried a higher risk for any PSI and 
a moderate to severe PSI than dentists working with an assistant. Finally, logistic 
regressions were conducted whereby only the most severe PSI for every individual dentist 
was taken into account. In these models, being male, being prone to receiving complaints, 
a GDP, and working alone were each associated with an increased likelihood of PSIs, with 
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one exception, in most severe cases there was no significant difference between GDPs and 
specialist dentists as shown in Table 13. 
Table 13. Dentist-related variables associated with PSIs (Study IV)*.  
Variable  n All PSIs  
 
Moderate to 
severe PSI 
Preventable  
PSI 
   OR (95% CI) OR (95% CI) OR (95% CI)  
Gender       
Male 238 2.1 (1.4–3.2) 1.7 (1.1–2.7) 2.2 (1.4–3.5) 
Female 224 1 1 1 
Age     
25–30 13 0.6 (0.2–2.1) 0.3 (0.03–2.1) 0.5 (0.1–2.5) 
31-50 241 1.2 (0.8–1.8) 1.0 (0.6–1.6) 0.8 (0.5–1.3) 
> 50 208 1 1 1 
Sector       
Private 263 0.9 (0.6–1.5) 1.4 (0.9–2.3) 1.3 (0.8–2.2) 
Public 199 1 1 1 
Training       
GDP 344 1.7 (1.1–2.7) 1.5 (0.9–2.7) 1.8 (1.0–3.1) 
Specialist 118 1 1 1 
Complaint-prone       
Yes  83 7.0 (3.6–13.6) 5.6 (3.2–9.8) 3.4 (2.0–6.1) 
No 379 1 1 1 
Assistant     
No 28 6.9 (1.5–32.5) 2.8 (1.0–7.5) 3.9 (1.4–10.4) 
Yes 434 1 1 1 
*These logistic regression models included only one case (most severe) per each 
complained individual dentist. 
5.3 Incident mitigating factors (II, IV) 
Respondent dentists in study II gave suggestions for preventing future occurrence 
regarding more than half of reported dental PSIs (52%). The most frequently suggested 
PSI prevention measures included working with caution and forethought, keeping accurate 
patient records and the availability of correct patient information, obtaining a thorough 
medical history and current medication information of the patient, appropriate protective 
wear or equipment for patients and safe working conditions. Other common incident 
mitigating themes emerged as the knowledge and competence to deal with medical 
emergencies and availability of specific emergency drugs and equipment.  
More than half (63%) of the detected PSIs described in study IV were assessed as 
preventable. When compared to all of the originally alleged treatment errors, nearly two 
out of five cases were possibly preventable PSIs (37%). The proper and more systematic 
use of already available error-preventing methods would have probably prevented many of 
the discovered PSIs. Several of moderate-to-severe PSIs were caused by an individual’s 
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overconfidence skills related to performing complicated treatments such as implant, fixed 
prosthetic, or dental surgical treatments. 
Less than one-third of the respondent dentists (31%) in study II had access to or had 
used some incident-reporting system at their clinic, and some (7%) planned to begin using 
such a system. Some respondents recorded PSIs solely in the patient records. 
Most dentists (71%) reported having received some social support after an incident 
occurred, e.g. talking with their dental nurse or discussing the incidents at team meetings 
or with their clinic chief. A minority of dentists got peer support from colleagues (40%). 
The reflection on specific patient or healthcare regulator generated PSI-data in office 
meetings and PS-guidebook utilization varied significantly across the studied individuals 
and organizations. PS-guidebooks were used more often by dentists in hospitals than in 
out-patient clinics. Logistic regression models showed that dentists who analyzed and 
dicussed many PS-related data sources at their team meetings had a somewhat lower risk 
for NMs than other dentists. Other studied patient safety practices and PSIs had no 
significant associations. 
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6 DISCUSSION  
The present study investigated PSIs, why and how they happened and how they could be 
prevented in future. It examined the PSIs reported by contemporaneously practicing 
dentists, complaints by dental patients or their next of kin, and notifications issued by 
dentist’s employers, pharmacies and other professionaly relevant officials. 
Severe dental AEs seem to be rare and several safeguards are implemented in every 
day dental practice in Finland and, in that sense, the dental care is safe for patients in 
Finland, which gives support to the first hypothesis. This is further supported by 
comparing the number of detected incidents to all annual dental visits in Finland. On the 
other hand, other less severe incident types were surprisingly common, PS practices varied 
within the individual and the organization levels and a significant number of preventable 
injuries were identified. 
Recurring themes and a broad array of PSIs, contributory and mitigatory factors were 
identified from the study data, which supports the second hypothesis. The present study 
also showed that anonymous incident reports mostly capture incidents with relatively low 
severity, whereas patient complaints and supervisory data of healthcare regulators capture 
more rare but also more serious events, which also supports the second hypothesis. These 
two datasets therefore complement each other. 
Alongside the practitioners and healthcare regulators, dental patients or their next of 
kin are also capable of identifying many PSIs that occur in dental settings, which supports 
the third hypothesis. 
6.1 Methodological aspects  
The strength of this study is the focus on PSIs in primary dental care because few 
published systematic studies are available on the issue. The studying of NMs in dentistry 
is also a new perspective and approach for the majority of previous research concentrates 
on the actual harm to patients. A further strength of this study is the use of mixed methods 
as both quantitative and qualitative research methods were used. In addition healthcare 
supervisory data provide a national level source of information that has been compiled 
several practitioners (both private and public) and in the present study they were 
complemented by practitioner-reports. This study is in line with a recent Finnish 
disseration that studied patient injury claims to the FPIC, which recommended combining 
register-based data with other sources e.g. observational studies and interviews that focus 
on system-, provider-, and patient-related contributory factors that led to patient injuries 
(Järvelin 2012). The main focus in this present study is on individual providers and 
patients, thus mainly healthcare provider- and patient- related contributory factors were 
identified. This study also revealed several system-related factors that had contributed to 
dental PSIs. 
Finally, the study population in PSI questionnaire given to dentists (I, II) comprised 
about one fourth of all working dentists in Finland and well-represented the structure of 
 73 
Finnish dentistry as a profession (FDA 2012). However, it must be noted that the result 
(i.e. the number of PSIs reported) is not generalizable over the entire country. Many 
factors can affect detected PSI frequency in various parts of the country. For example, the 
number of practicing dentists and the level of use of dentistry services in the area affects 
the number of treatments provided. It is likely that the more patient contacts there are the 
more chances for incidents. In addition dentists in different parts of the country can 
receive ad hoc training to recognize and in turn to report incidents. 
All PSI study methods have their strengths and weaknesses as previously shown in the 
literature review. One of the strengths of the present series of investigations is the 
longitudinal dataset in studies III and IV, which include all national dental reactive 
supervision cases that occurred over a decade. The data include both the most severe 
patient harm cases (Valvira) and less severe harm (AVI), and several issues related to 
healthcare quality. It should also be noted that some changes were made in the complaint 
process in Finland in the beginning of 2015; AVIs can now transfer patient complaints 
with non-severe allegations to be evaluated and decided upon in the actual setting where 
the treatment was delivered (Kottonen 2015). It is therefore likely that in the future there 
will be an accumulation of cases of higher severity in the archives of AVIs and Valvira but 
probably there will not be such a wide array of issues that were found in this study. 
This study has some limitations. First, the study method seems to affect the number of 
PSIs, the PSI types, and the degree of harm found. The dentists’ self-reports demonstrated 
a notably larger number of PSIs in one year than that found in the national-level data of 
reactive supervision cases over a 12 year period. Practitioner-reports mainly included AEs 
that only resulted in only mild to moderate level of harm to the patient or NMs and 
relatively few cases of serious or permanent harm were reported. On the other hand, NMs 
were not found in the reactive supervision cases and in general contained a relatively low 
number of cases involving a mild degree of harm. It is natural that the complaint and 
notification data include the most severe cases since they are reported to Valvira. It should 
also be noted that, reactive supervison data revealed issues, which were seldom seen in 
dentists’ self-reports. Therefore, the data presented in this dissertation strengthens the 
previous findings that a variety of different research methods and perspectives are needed 
to capture a comprehensive picture of PS. 
Furthermore, the results of the present study most probably present only a fraction of 
the true number of incidents for many of them are underreported by both practitioners and 
according to other studies also by the patients themselves. In the questionnaire the 
prevalence of incidents depended on each individual dentist’s ability to recognize and 
recall events as incidents. Some dentists also acknowledged the difficulty of 
retrospectively estimating accurately the number of incidents. In addition, several other 
barriers to incident reporting exist as was mentioned in the literature review, which may 
also have affected respondents in the present study. Furthermore, dentist-reports involved 
the subjective assessments of professionals, some of whom may also have an interest in 
not reporting the problems and especially those dentists who are associated with a high 
rate of injuries may be reluctant to reply (Renton et al. 2013). Moreover, giving socially 
acceptable answers is a known problem in survey studies (Tourangeau and Yan 2007). 
The overall response rate (54%) was fairly acceptable for an internet-based questionnaire. 
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It is possible the sensitive nature of this study and the involvement of a regulator (AVI) 
may have affected the response rate even though anonymity was guaranteed. 
Register-based studies also have some limitations. The registers that are maintained 
and aministered under the auspices of AVIs and Valvira only account for a selection of the 
data sources containing PS-related issues in Finland. These registers per se are not 
designed for detailed research. Studying complaints and notifications is time-consuming 
and demands specific professional expertise of the study team. The research team involved 
in the series of studies summarized in this dissertation included experts from both the 
AVIs and Valvira and all the PSI severity and preventability assessments were based on 
the expert opinions found in the final case decision papers. 
Kuzel and colleagues (2004) explored the topic of primary care patients’ reports of 
preventable problems and harms in healthcare and found that the majority (70%) of patient 
reports concerned the psychological harm as belittlement, anger, frustration, and loss of 
relationship and trust in one’s clinician. The same study found that only a minority of PSIs 
concerned physical harm (23%) as pain, bruising, worsening medical condition, and 
ADEs. It is likely that the findings of this dissertation reveal physical harm-incidents in 
dentistry are underestimated and therefore accounts for a higher proportion of all dental 
PSIs. The possible psychological harm to patients was not requested from dentists in the 
questionnaire and was not often reliably found in reactive supervision case decision 
papers. 
6.2 PSI types in dental practices in Finland  
This study revealed that the dental PSI types in Finland are in many respects similar to 
those reported in other countries (Wood et al. 2003; Ashkenazi et al. 2011; Thusu et al. 
2012; Kalenderian et al. 2013; Jonsson and Gabre 2014). The primary clinical areas of 
most dental claims and complaints worldwide include prosthetic treatments, oral surgery, 
and endodontic treatment (Matthews 1995; Cronström et al. 1998; Montagna et al. 2008; 
Maglad et al. 2010; Webber 2010; Perea-Pérez 2011c). These three clinical areas are also 
the most commonly compensated in Finland due to an attributal detected dental treatment 
injury by the FPIC (Virtanen et al. 2010). Patient or family allegations in the present study 
most commonly concerned prosthetic, surgical or restorative dental treatments. Clinical 
PSIs detected from the reactive supervision data were often related to prosthetic or 
surgical treatments. These treatments are often provided in the private sector in Finland 
and they are costly for patients. It is possible that the more expensive the treatment, the 
more easy it is to complain about, especially if there is a doubt of the care quality.  
Most dentist-reported incidents concerned endodontic, surgical and dental restorative 
treatments. Interestingly, dentists reported only a few prosthetic treatment incidents in this 
study. More than half of dentist-reported PSIs caused some type of harm to patients and 
less than half were NMs. NMs and situations with the potential to go wrong are likely to 
occur more frequently than actual AEs (Barach and Small 2000), therefore one can assume 
that several NMs were neither identified nor reported by respondent dentists. If NMs are 
not identified and reported then opportunities to learn and fix problems at an early stage 
 75 
are lost. Any underlying factors left unreported and/or left unadressed will therefore 
predispose for similar or probably more severe events to occur in the future. This situation 
calls for active PS training to alert dentists so that they would more easily recognize risks 
and understand how the reporting benefits the field of dentistry as a whole (Carnelio et al. 
2011). 
The results of the present study reveal more about incident types than their true 
prevalence. In general, the findings of this study indicate that PSIs in dentistry are fairly 
common, a finding that is also found in health care in hospitals (Leape et al. 1991). The 
magnitude of PSIs in dentistry are also supported by other studies in dental settings (Wood 
et al. 2002; Ashkenazi et al. 2011; Kalenderian et al. 2013). The opposite results have also 
been found. Researchers in the Netherlands identified only 18 preventable AEs and 28 
non-preventable AEs in 1000 dental patient records that covered a 5-year period (Mettes et 
al. 2013). Those authors suspected, however, a possible underestimation of incidents due 
deficiencies in study material, which was only based on patient records. 
Many of the incidents reported in the present study were non-permanent or mildly 
harm-causing, but even those incidents can weaken patient confidence and cooperation 
(Zadik 2007). Unpleasant events can also cause other psychological harm such as dental 
anxiety (Oosterink et al. 2009). Moreover, all incidents are also stressful for the dental 
team who are generally highly committed to helping patients and relieving their 
symptoms. 
It appears that the types of identified dental incidents have similarities and differences 
to other primary care incidents. Diagnostic errors account for the majority of malpractice 
claims followed by medication errors in primary care other than dentistry (Wallace et al. 
2013). Wilson and Sheikh  (2002) showed that the key issues in primary care are related to 
diagnostics, prescriptions, communication, and organizational change. The present study 
showed that the most of the dental patient allegations concern treatment and diagnostics, 
which corroborates the findings reported by Milgrom and colleagues (1994). 
When the percentage of Finnish dentists reporting incident(s) in the questionnaire 2010 
(30%) is compared with Finnish physician-reports in 2009, it seems that incidents 
occurred (or were recognized) somewhat more frequently in medicine than in dentistry, as 
37% of physicians reported AEs and 46% reported NMs within the previous six months 
(the Finnish Medical Association 2009). On the other hand, a larger proportion of dental 
patient injuries are compensated than injuries in medical specialties by the FPIC (2013) 
and in the present study a larger proportion of dental complaints led to different 
consequences than those found for other healthcare sectors (Kuosmanen et al. 2008; 
Leskinen et al. 2009). The present study found that less than one third of the dentistry-
related complaint decisions detected no errors. This is supported by a previous study in 
Sweden, which found that in 39% of closed dental complaints found no mistake (René and 
Öwall 1991a). One explanation may be that operative or surgical treatment injuries are 
more easily identified by patients and practitioners than other medical errors (Pukk 
Härenstam 2007; Soop et al. 2009). This phenomenon may also exist in dentistry, which is 
mainly operative and often also surgical in nature. A high frequency of diagnostic 
radiographs (X-rays) taken in dentistry may also be related to higher figures of 
compensated injuries in dentistry than in other medical fields (Virtanen et al. 2010). Soop 
and colleagues (2009) reported that the invasive incidents that are easier to identify are 
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also more consistently documented in the medical records than the other types of 
incidents. It is also important to note that a Swedish study by Jonsson and Gabre (2014) 
found that nearly one third of dental AEs were not documented. 
It is logical to expect that the type of error changes over time (Montagna et al. 2008) 
due to progress in medicines and technology. Therefore, it is surprising that almost all 
dental AE types (except death from general anaesthetic), which occurred during 1900-
1974 in USA (Milgrom 1975) were still consistently represented in our study several 
decades later in Finland. Similarly, a study of dental malpractice cases in Sweden found 
that the pattern of errors that covered several decades of data were largely unchanged 
(René and Öwall 1991a). In addition, Susini and colleagues (2007) found that although the 
incidence of aspiration/ingestion of endodontic instruments were low in the insurance 
data, no reduction of these incidents occurred over time. These findings further strengthen 
the importance of more systematic studies on dental PSIs and their underlying factors. 
6.3 PSI contributing factors 
A broad array of contributing factors including individual- and system-level categorized 
factors were identified in this research. A large part of dental PSIs seem to be associated 
with human-factors: for example communication, nonadherence to guidelines/ 
recommendations or overestimating one’s own skills. In many instances, system defects 
include a lack of incident reporting and analyses, facility and equipment design defects, a 
lack of teamwork and training issues, which all contributed to incidents. A smaller fraction 
of incidents were related to patient behaviour such as nonadherence or uncooperation. 
This is in accordance with a Swedish study by Jonsson and Gabre (2014) which found that 
most dental incidents are caused by operator error, and significantly smaller proportion of 
events were due to technical or material failures and only 2% were caused by the patients 
themselves. 
The present study found that working alone without a dental nurse was one of the 
factors associated with a higher risk of incidents and the risk for severe incidents was even 
higher among these dentists. This finding is supported by a Japanese study of AEs and 
their relations to psychosocial job demands (Tsutsumi et al. 2007). They found that males, 
dentists younger than 40 years, single-handed practices, dentists who treated 30 or more 
patients per day and clinics with five or more dental chairs had a higher risk for AEs than 
other dentist groups. They also concluded that both emotional and sensorial job demands 
were associated with experiences of AEs. All these indicate that conditions in the 
workplace also affect the incidence of PS in dental settings. On the other hand, working 
alone as a risk factor for errors is opposite to the finding reported by Peleg and colleagues 
(2010) on wrong tooth extractions. They concluded that most tooth extraction errors 
occurred in polyclinics where more then one clinician were involved in the treatment plan 
(Peleg et al. 2010). However, their other results confirm findings of this present research 
in that mistaken extractions were often an adjacent tooth, or a permanent instead of a 
primary tooth or a tooth on the incorrect side of the jaw. 
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6.4 PSI mitigating factors 
The main goal of safety improvement is to avoid incidents that are preventable and to limit 
consequences of inevitable incidents (Yamalik and Perea-Pérez 2012). The present study 
found that a large part of the dental PSIs were preventable and only minority were 
inevitable. This is supported by the findings of other studies (Seiden and Barach 2006; 
Perea-Pérez et al. 2014). It is also clear that Finnish dentists are already familar with and 
use many PSI prevention techniques. The several PSI mitigating factors that have already 
been implemented found in Finnish dentistry are directed at patients (e.g. protective wear, 
timely referring to a specialist), to staff (e.g. evidence based guidelines, continuous 
professional development), to therapeutic agents and equipment (e.g. auditing, reporting of 
incidents) and to organizations (e.g. demand of written and regularly updated PS plans). 
However, a wide variation in some risk management practices exists at both the individual 
and the organization level. 
The fact that dental specialists were at significantly lower risk for PSIs than were 
GDPs indicates that one PSI-preventive factor could be more training. Experience and 
continuing education may affect dentists’ attitudes towards risk and these attitudes can, in 
turn, positively influence their clinical behaviour and performance. 
Dentists in Finland usually work in teams with auxiliary staff and other dentists, 
therefore measures that aim to improve team interaction could be beneficial. One of these 
measures has been adapted from the airline industry; i.e. the safety checklist (Donaldson 
2011). Several suggestions for dental safety checklists have emerged recently (Pinsky et 
al. 2010; Perea-Pérez et al. 2011b; Beddis et al. 2014; Diaz-Flores-Garcia et al. 2014; 
Saksena et al. 2014). Other healthcare safety checklists have also been effective in 
preventing human error, especially in surgical treatment and intensive care (Gawande 
2007). No equivalent studies on the effectiveness of safety checklists in preventing errors 
in dentistry have yet been published, however. 
6.5 Patients and their families in safety improvement 
Incidents were verified in more than half of the patient or family alleged cases. This is 
consistent with another study that reported as much as 73% of clinical related complaints 
were verified in the final decisions by heath professions council in South Africa (Postma 
et al. 2011). Other studies have also verified that most dental patient allegations have a 
factual basis (René and Öwall 1991a; Singh et al. 2009). This study showed that the 
complaints by patients and their families can reveal even serious safety risks in dentistry 
that would probably otherwise not have been identified. That patients are capable of 
observing the skill by which care is delivered and inconsistencies in their own care, was 
previously shown by studies of hospital patients in Switzerland and the UK (Agoritsas et 
al. 2005; Davis et al. 2013). A study of patient complaints against doctors in Australia also 
found that in 50% of the cases, the clinical record verified that there had actually been an 
AE (Bismark et al. 2006). 
The present study showed that patients are currently an important source of safety 
related information. Most dentistry related complaints are made by patients or their next of 
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kin and only a minority of reports come from other sources such as from employers etc. 
This finding is accordance with an Australian study by Hopcraft and Sanduja (2006). 
Furthermore, patients initially start many of the notification processes by contacting clinic 
chiefs etc. The contacts that are initiated by patients can also lead to healthcare staff 
incident-reports that are then lodged with the incident reporting systems (Saranto et al. 
2012). 
6.6 PSI reporting, feedback and learning from reported incidents  
Effective risk management is dependent on learning from mistakes, adverse incidents and 
NMs (D’Cruz 2010). The present study revealed that many incident types are 
underreported by dentists and probably also by the affected patients. The underreporting 
of incidents can lead to an underestimation of the risks and potential harm caused by them, 
consequently the opportunity to learn from such latent errors is simultaneously lost.  
In this study most PSI reports were compiled by younger dentists. Similarly most 
reports lodged to the incident reporting system in Sweden were made by dentists younger 
than 40 years (Jonsson and Gabre 2014). This finding is also in accordance with that 
reported by Tsutsumi and colleagues (2007) in Japan who found that AEs occur more 
often among this age group of dentists.  
The results of this study indicate that user-friendly, anonymous and non-punitive 
reporting systems designed especially for dentistry could improve dentist’s reporting 
activity. There is also a need for a greater awareness of potential dental treatment hazards 
among dentists. Therefore, reports of all incidents and NMs should be more actively 
discussed and reflected upon during staff meetings of the respective work unit to prevent 
problems of the same nature occurring in the future. Dentists working alone or in small 
practices should be given the opportunity to learn from others. 
6.7 Oral and written communications 
Information transfer problems are the principal cause for many of the failures found in 
primary care other than dentistry (Makeham et al. 2002). Many patient complaints were 
lodged due miscommunication or lack of information. Many dental PSIs in this study 
could have been prevented had communication been clear and without risk of 
misinterpretation. This indicates that the dental team needs to be trained in the use of safe 
communication techniques. 
This study also showed that dentists being complained about commonly have 
inadequacies in their record keeping practices, which is a finding that is also supported by 
others (René and Öwall 1991b; Dym 2008; Brown 2014). An observational study that 
reviewed patient records for dental AEs in the Netherlands found that almost half of the 
dental patient records had some deficiencies, and only 52% were assessed being good-
quality records (Mettes et al. 2013). The researchers concluded that this might have lead to 
the underestimation of AEs. Furthermore, many dental incidents are not recorded at all 
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(Jonsson and Gabre 2014). However, the different aspects of healthcare quality are often 
assessed on the basis of the documentation in patient records and also new tools such as 
TTs are used to identify AEs from the records (Kalenderian et al. 2013). Patient records 
are also legal documents and the legal security of both the patients and the dentists may be 
compromised by poor or non-existent record-keeping. This potential source for PSIs calls 
for improved training in documentation and archieving for both pre-graduate and 
graduated dentists. 
6.8 Adherence to safety recommendations  
Seiden and Barach (2006) stated that error prevention largely depends on the individual’s 
ability and willingness to use preventive measures. This was also found in the present 
study. Several dental PSIs could have been prevented, if appropriate protective wear was 
used for all patients. One of these under-used, existing safety measures is the rubber dam 
that has been available for dentists for over 140 years (Ahmad 2009). It could prevent 
many unnecessary ingestions or aspirations of treatment-related items if it is 
systematically used by all professionals, especially during endodontic treatment. 
6.9 Complaint-prone dentists 
 
Complaints and notifications data differentiated between dentists at high risk and low risk 
of recurring cases lodged with healthcare regulatory offices. Many complaints and 
notifications involved dentists who had already been reported to these agencies, and this 
was also found by René and Öwall (1991). Physicians who accumulated multiple prior 
complaints are also highly likely to experience complaints in the future (Bismark et al. 
2013) and this phenomenon seems to be true in dentistry as well. 
Often the most serious PSIs in dentistry seem to be caused by the professional’s 
individual behaviour or performance. This finding is in accordance with previous studies 
of malpractice reports in dentistry (René and Öwall 1991). However, system-level 
deficiencies can be found behind these cases. Leape and Fromson (2006) propose system-
solutions to proactively recognize those individuals whose performance persistently falters 
and adress the problems before they threaten PS or cause harm to a patient. Bismark and 
colleagues (2013) identified characteristics of doctors at high risk of recurrent complaints 
in Australia, and estimated each individual physician’s risk of incurring future complaints. 
Three percent of all physicians accounted for almost half of all complaints, and 1% 
accounted for a quarter of all complaints. They discovered that older male practitoners 
were at higher risk of multiple complaints than female and younger colleagues. All these 
findings are supported by the findings among Finnish dentists in the present study. 
Bismark and colleagues (2013) suggest that targeting early interventions especially at the 
group of complaint-prone practioners would bring measurable benefits at the system level. 
Paterson (2013) suggested that if a certain threshold was surpassed (e.g. three or more 
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complaints within 3 years) a closer inspection of the physician’s practice should be carried 
out (Paterson 2013). Such an approach may be applicable to dentistry. 
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7 CONCLUSIONS AND RECOMMENDATIONS 
The results of the present study enable the following conclusions and recommendations to 
be made: 
 
 Dental care in Finland is mostly safe for patients. Severe dental AEs are relatively 
rare. Less severe AEs and NMs are more common, however. Both AEs and NMs 
should be more actively used as organisational learning and training opportunities in 
dentistry. 
 
 PS in dentistry is a complex and multidimensional issue and it relates to all aspects 
and levels  of care (diagnostics, treatment, devices, medications, staff, leadership and 
management, infection control, premises, teamwork, communication, practitioner 
characteristics, patient characteristics and patient participation). All dental PSIs have 
several contributing factors, which include latent system-factors and also human 
factors. 
 
 Types of dental incidents in Finland are in many ways identical to the pattern of 
reports from other countries. Therefore, it is plausible that the findings of this study 
are also applicable to the international level. 
 
 Different datasets, target groups (healthcare professionals, patients and their 
families) and research methods provide complementary pictures of PS in dentistry. 
Further research should therefore use several different methods, which take into 
account the strengths and weaknesses of the available methods as a whole and all 
aspects of PS including the physical, emotional, social and economic effects of 
dental incidents. 
 
 Finnish dentists already know several prevention techniques that have been 
implemented in their every day practice to safeguard their patients. The problem is 
that sometimes these novel practices are not systematically followed. There is room 
for improvement and standardization of processes. Solutions shown to enhance PS in 
other healthcare sectors and elsewhere (e.g. safety checklists) should be pioneered in 
Finnish dental settings and their effects systematically studied. 
 
 There seems to be relatively high prevalence of preventable incidents in dentistry as 
there are in other healthcare sectors. Incident mitigation in dentistry can be further 
advanced, be more open and a fair PS culture should be created. Such a culture must 
include improved incident reporting and focus on learning from both NMs and AEs. 
Anonymous, easy-to-use and blame-free reporting systems tailored for the specific 
features of dentistry might facilitate reporting. Completely voluntary systems may, 
however, lead to underreporting and therefore voluntary and mandatory systems are 
both needed. The quality and safety improvements are ongoing processes all the 
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actions taken to mitigate incidents should also follow monitoring and reviewing 
progress. 
 
 PS issues should be implemented at all educational levels; dental professionals’ pre-
and post-graduate and continuing professional learning. Every practicing dentist 
irrespective of the size of the clinic should have the opportunity to be regularly 
trained in safety issues. Poor communication is an underlying factor in many dental 
incidents; especially in polyclinics and when several practitioners are involved in 
treating the same patient. Better teamwork and true healthcare-provider-patient 
partnerships especially, could make oral healthcare inherently much safer. Safe 
information transfer processes should be ensured and the quality of patient records 
should be improved. 
 
 Safety issues are embedded in most patient complaints and complaints are lodged for 
seemingly well-founded reasons. Patients and their families can provide valuable 
information thus they should be given the opportunity to do so, otherwise the PSI 
will probably not be captured. It is important to launch further research on these 
issues. Patients also need to be accurately informed of the occurred incident and an 
apology given. After the causes of an incident have been studied changes made to the 
practice should also be made clear to patients. 
 
 A small number of dentists are responsible for a disproportionately large number of 
patient/family complaints in dentistry. Development of proactive interventions early 
and effectively to prevent an escalation of problems is thus needed. A threshold to 
intervene (for example a practitioner receiving more than three complaints in some 
specific time range) should be considered. 
 
 Current safety research in dental settings lack internationally agreed terminology of 
PSI types, as do their contributing and mitigating factors. A common international 
terminology on dental PS should be developed. 
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